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Exploratory  Materials 

for  Teaching  Arithmetic 

FOSTER  E.  GROSSNICKLE 
]ersey  City  State  College,  ]ersey  City,  N.  J. 


TT  HE  three  kinds  of  instructional  ma¬ 
terials  in  a  modern  program  in  arith¬ 
metic  may  be  classified  as  exploratory, 
visual,  and  symbolic.  This  paper  is 
concerned  primarily  with  exploratory 
materials  and  their  uses. 

Exploratory  materials  sometimes  are 
known  as  manipulative  materials.  Ob¬ 
jects  which  may  be  moved,  touched,  or 
manipulated  may  be  classified  either  as 
exploratory  or  manipulative  materials. 
The  way  in  which  these  objects  are  used 
differentiates  exploratory  materials  from 
manipulative  materials.  A  device,  such 
as  an  abacus,  is  exploratory  when  the 
pupil  uses  it  to  help  him  in  discovering 
the  meaning  of  place  value  which  is  the 
distinguishing  feature  of  our  number 
system. 

A  pupil  may  demonstrate  with  an 
abacus  to  indicate  that  10  beads  on  the 
rod  on  the  right  have  a  value  of  one 
bead  on  the  next  rod  to  the  left.  This 
same  relationship  exists  between  con¬ 
secutive  places  in  the  number  system. 
The  abacus  may  help  the  pupil  under¬ 
stand  this  relationship.  Under  such  con¬ 
ditions  the  abacus  represents  an  explora¬ 
tory  material.  On  the  other  hand,  if  the 
pupil  merely  develops  skill  in  repre¬ 
senting  numbers  on  an  abacus  without 
understanding  place  value,  the  abacus 
is  merely  a  manipulative  material.'  The 


abacus  becomes  a  gadget  instead  of  an 
effective  instructional  aid. 

Exploratory  materials  may  be  divided 
into  two  groups.  The  first  group  con¬ 
sists  of  materials  having  social  signifi¬ 
cance,  such  as  instruments  for  measur¬ 
ing  distance,  liquids,  volume,  and 
weight.  The  other  group  of  exploratory 
materials  consists  of  materials  designed 
to  teach  the  mathematical  phrase  of 
arithmetic.  These  materials  include 
such  things  as  disks,  fractional  cut-outs, 
a  flannel  board,  a  place  value  chart,  and 
an  abacus. 

Visual  and  symbolic  materials  are  so 
named  because  they  are  descriptive  of 
the  kinds  of  materials  classified  in  these 
two  categories.  Visual  materials  consist 
of  films,  filmstrips,  pictures,  posters, 
and  charts.  Symbolic  materials  consist  of 
textbooks,  workbooks,  and  tests.  Tradi¬ 
tionally,  most  arithmetic  classrooms  have 
been  equipped  with  symbolic  materials. 
There  must  be  other  types  of  materials 
in  the  arithmetic  classroom  in  order  for 
the  pupil  to  understand  the  work  in¬ 
volving  symbollic  materials. 

Learning  is  a  growth  process.  A  pu¬ 
pil  who  uses  objects,  such  as  disks,  in 
solving  a  problem  operates  at  a  different 
level  of  abstraction  than  a  pupil  who 
solves  the  problem  with  symbols.  Let 
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US  consider  the  following  problem:  How 
many  3-cent  stamps  can  be  purchased 
with  20  cents?  A  pupil  in  the  second 
grade  can  solve  this  problem  providing 
he  has  20  cents  or  20  disks  so  that  he 
can  form  groups  of  3  cents  or  3  disks 
to  represent  a  stamp.  By  counting  the 
number  of  groups  formed,  he  can  find 
the  number  of  stamps  that  may  be  pur¬ 
chased  and  the  number  of  cents  re¬ 
maining.  He  may  solve  the  problem  by 
making  20  marks  and  crossing  off  3 
marks  at  a  time.  The  teacher  shows  poor 
judgment  in  asking  the  same  pupil  to 
solve  this  problem  in  symbolic  6r2 
form,  as  shown.  3)20 

There  is  a  great  difference  in  the  level 
of  abstraction  involved  in  the  two  solu¬ 
tions.  L’sually  the  pupil  should  begin  the 
study  of  a  new  topic  or  process  at  an  im¬ 
mature  level  of  operation  and  progress 
through  successively  higher  levels  until 
he  is  able  to  deal  intelligently  with  sym¬ 
bols.  Therefore,  there  is  a  need  and  a 
place  for  exploratory  materials  in  teach¬ 
ing  arithmetic.  These  materials  are  to  be 
used  to  enable  a  pupil  to  solve  and  un¬ 
derstand  quantitative  situations  which 
he  could  not  solve  or  understand  by 
using  symbolic  materials. 

Critcrioti  For  Using 

Exploratory  Materials 

It  is  not  difficult  to  provide  explora¬ 
tory  materials  for  the  arithmetic  class- 
nxim.  Merely  providing  the  classroom 
with  materials  does  not  assure  an  effec¬ 
tive  program  for  learning  arithmetic.  It 
is  the  use  made  of  these  materials  which 
determines  the  effectiveness  of  the  in¬ 
structional  program.  A  manipulative 
material  which  does  not  enable  a  pupil 
to  clarify  or  enrich  his  understanding 
of  a  number  concept  or  a  quantitative 
situation  is  a  gadget  and  not  an  instruc¬ 
tional  aid. 
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W'ithin  the  past  decade  many  new 
devices  have  been  manufactured  for 
equipping  the  arithmetic  classroom. 
Some  commercial  hucksters  peddling 
their  wares  often  have  succeeded  in  en¬ 
couraging  teachers  to  purchase  materials 
that  cannot  be  used  effectively  to  en¬ 
rich  the  pupil’s  understanding  of  num¬ 
ber.  These  materials  or  devices  are  gad¬ 
gets  which  the  pupil  may  enjoy  manipu¬ 
lating.  The  benefits  derived  from  an 
activity  of  this  kind  do  not  enrich  the 
pupil’s  background  so  as  to  enable  him 
to  proceed  to  a  higher  level  of  abstrac¬ 
tion  in  dealing  with  number. 

The  following  criteria  should  con¬ 
trol  the  use  of  exploratory  materials: 

1.  Use  exploratory  materials  to  in¬ 
troduce  and/or  enrich  the  meaning  of 
a  concept  or  process 

2.  L'.se  exploratory  materials  to  clari¬ 
fy  a  quantitative  situation  which  the 
pupil  dcK’s  not  understand  when  cx- 
presed  in  symbolic  form 

3.  Discontinue  the  use  of  exploratory 
materials  as  soon  as  the  pupil  is  able  to 
operate  with  understanding  at  a  higher 
level  of  abstraction. 

The  applications  of  the  first  and  sec¬ 
ond  principles  should  enable  the  teach¬ 
er  to  make  a  wise  selection  of  materials 
for  teaching  arithmetic.  If  a  device  does 
not  enable  a  pupil  to  enrich  his  un¬ 
derstanding  of  a  mathematical  concept 
or  principle,  or  enable  him  to  discover 
relationships  in  problems,  this  material 
should  not  be  part  of  the  arithmetic 
equipment  of  the  classroom. 

Teachers  who  use  exploratory  materi¬ 
als  often  violate  the  third  principle.  It 
is  very  imjx)rtant  for  the  pupil  to  oper¬ 
ate  intelligently  with  symbols.  As  long 
as  he  deals  with  objects,  he  is  not  chal¬ 
lenged  to  operate  with  symbols.  One  of 
tbe  difficult  tasks  confronting  the 
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teacher  of  arithmetic  is  to  decide  when 
to  have  the  pupil  discontinue  the  use  of 
exploratory  materials  and  operate  at  a 
higher  level  of  abstraction. 

G(K)d  teaching  is  in  evidence  when 
the  pupil  is  challenged  to  operate  at  the 
highest  level  of  abstraction  at  which  he 
can  succeed  and  understand  the  work. 
Conversely,  pwir  teaching  is  in  evidence 
when  a  pupil  operates  at  either  a  high¬ 
er  or  a  lower  level  of  abstraction  than 
he  can  understand  the  work.  A  teacher 
who  has  a  pupil  using  blocks  to  find  a 
number  combination  when  the  pupil 
should  be  using  symbols  exhibits  poor 
teaching.  Similarly,  the  teacher  who  has 
a  pupil  learn  meaningless  number  com¬ 
binations  in  symbolic  form  when  the 
pupil  should  be  using  exploratory  ma¬ 
terials  to  discover  the  meaning  of  a 
grouping  process  demonstrates  poor 
teaching.  Artistry  in  teaching  consists 
in  discovering  at  what  level  of  abstrac¬ 
tion  the  pupil  should  be  operating  in 
order  to  understand  the  work. 

There  is  no  fixed  time  or  pattern  to 
follow  to  know  when  a  pupil  should 
work  with  either  exploratory  or  sym¬ 
bolic  materials.  A  pupil  may  use  blocks 
or  disks  to  make  a  number  grouping, 
such  as  4  and  6,  and  discover  all  of  the 
other  groupings  having  a  sum  of  10. 
This  pupil  may  be  able  to  derive  other 
number  facts  in  symbolic  form  from 
tbe  grouping  of  4  and  6.  He  should 
not  make  further  use  of  blocks  to  find 
combinations.  On  the  other  hand,  a 
pupil  may  need  to  objectify  a  grouping 
in  order  to  understand  the  work.  This 
pupil  needs  exploratory  materials  and 
should  use  them.  The  teacher  must  ask 
searching  questions  to  test  the  pupil’s 
understanding  of  the  process.  If  the 
pupil  shows  by  his  answers  that  he  has 
understanding  of  the  process,  then  he 
should  be  encouraged  to  work  with  sym¬ 


bols  and  not  with  exploratory  materials. 
Then  further  use  of  these  materials 
changes  them  from  exploratory  to  ma¬ 
nipulative  devices.  If  the  pupil’s  re¬ 
sponses  show  that  he  cannot  discover  a 
basic  fact  from  other  known  facts,  he 
needs  to  use  exploratory  materials  to  en¬ 
able  him  to  find  the  answers  to  these 
facts. 

The  writer  observed  a  demonstration 
in  the  third  grade  in  which  the  teacher 
had  each  pupil  use  exploratory  materials 
to  introduce  carrying  in  addition.  The 
pupils  used  their  materials  to  find  the 
answer  to  the  example  given  on  the 
right.  Then  the  teacher  gave  16 

another  similar  example  in  addi-  -f  28 
tion  for  the  pupils  to  solve.  One  of  the 
pupils  responded  as  follows:  “Must  we 
use  our  squares?  1  can  find  the  answer 
without  using  squares.”  The  other  mem¬ 
bers  of  the  class  did  not  understand  the 
process,  so  they  used  their  materials. 
The  teacher  wisely  suggested  to  the  pu¬ 
pil  who  underst(KKl  the  work  to  find  the 
sum  with  symbols. 

A  Kit  For  Teaching  Arithmetic 

I  he  classHKim  should  be  equipped 
with  inexpensive  materials  which  the 
pupil  should  use  in  learning  by  dis¬ 
covery.  The  materials  for  this  purpose 
may  be  designated  as  kit  material  for 
teaching  arithmetic.  Both  the  teacher 
and  the  pupil  should  have  a  kit  of  ma¬ 
terials.  The  two  sets  of  materials  should 
parallel  each  other  in  structure  as  much 
as  possible. 

Many  classrooms  in  arithmetic  have 
materials  which  the  teacher  uses  for 
class  demonstration  purposes.  As  an  il¬ 
lustration,  the  teacher  may  have  a  flan¬ 
nel  board  and  demonstrate  with  frac¬ 
tional  cut-outs  how  to  add  the  fractions 
yu  andV4.  There  may  be  no  discovery 
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on  the  part  of  the  pupil  in  this  demon¬ 
stration.  He  may  memorize  the  sequence 
of  steps  in  the  solution  and  then  solve 
similar  examples. 

A  better  plan  than  the  procedure  de¬ 
scribed  consists  in  providing  each  pupil 
with  fractional  cut-outs.  The  pupil 
would  use  these  cut-outs  to  find  the  sum 
of  the  fractions.  Then  the  teacher 
should  have  a  class  demonstration  to 
clarify  the  procedure.  The  pupil  first 
discovers  a  method  of  solving  the  ex¬ 
ample.  Then  the  class  with  teacher 
guidance  gives  the  most  concise  method 
to  use  to  solve  the  example. 

The  materials  in  a  kit  should  be  kept 
at  a  minimum.  A  different  kit  should  be 
provided  for  the  primary  grades,  the 
intermediate  grades,  and  the  upper 
grades.  Let  us  consider  a  kit  for  the  in¬ 
termediate  grades.  The  essential  explor¬ 
atory  materials  in  the  teacher’s  kit  for 
these  grades  consist  of  a  flannel  board 
with  fractional  cut-outs  and  a  place  val¬ 
ue  chart.  An  abacus  is  highly  desirable 
but  not  absolutely  essential. 

A  flannel  board  consists  of  a  rigid  sur¬ 
face,  such  as  masonite,  approximately 
20"  x  26",  covered  with  flannel  having 
a  good  nap.  The  fractional  cut-outs  con¬ 
sist  of  circular  cardboard  disks  approxi¬ 
mately  1 0  inches  in  diameter  lined  with 
flannel.  The  disks  should  represent 
wholes  and  should  be  divided  to  repre¬ 
sent  halves,  thirds,  fourths,  sixths,  and 
perhaps  eighths. 

A  place  value  chart  can  be  made 
from  oaktag  so  as  to  provide  three  rows 
of  pockets  in  which  markers  may  be 
inserted  to  represent  the  digits  of  a  num¬ 
ber.  These  markers  may  be  made  of 
oaktag  or  splints.  The  teacher  may  use 
crayon  boxes,  properly  labeled  to  rep¬ 
resent  places  in  the  number  system. 
Thus,  markers  in  boxes  labeled  TENS 


and  ONES  may  be  used  to  represent  any 
two-place  number. 

The  pupil’s  kit  for  the  intermediate 
grades  should  consist  of  fractional  cut¬ 
outs,  rectangular  strips  of  geometric  de¬ 
signs,  and  squares  and  rectangular 
strips.  The  fractional  cut-outs  may  be 
cut  from  oaktag.  They  should  be  ap¬ 
proximately  5  inches  in  diameter. 

The  rectangular  strips  consist  of 
pieces  of  construction  paper  about  IV^ 
inches  wide  which  contain  circles  or 
some  other  geometric  design.  The  pupil 
uses  these  strips  in  discovering  the  mul¬ 
tiplication  and  division  facts.  To  find 
the  answer  to  the  grouping  4x6,  the 
pupil  could  use  four  strips  of  6  circles 
each.  Similarly,  he  could  use  these  strips 
to  find  the  answer  to  the  grouping 
4)  24  . 

The  pupil  uses  the  squares  and  rec¬ 
tangular  strips  to  discover  the  pro¬ 
cedures  in  the  four  basic  processes  in 
dealing  with  whole  numbers  and  deci¬ 
mals.  A  piece  of  construction  paper  1 2" 
x  2 1 "  divided  into  %-inch  squares  will 
provide  448  squares.  This  sheet  of 
squares  can  be  cut  so  as  to  make  2 
squares  of  100  %-inch  squares  each, 
20  strips  of  10  squares,  and  48  squares. 
The  latter  can  be  cut  so  as  to  provide 
10  single  squares,  and  the  remaining 
38  squares  cut  into  strips  containing  2, 
3,  and  4  squares  each.  The  pupil  uses 
the  ruled  side  to  represent  whole  num¬ 
bers  and  the  unruled  side  to  represent 
decimals. 

The  diagram  shows  how  to  repre¬ 
sent  126.  To  divide  this  number  into 
two  equal  parts,  the  pupil  exchanges  the 
large  square  for  its  equivalent,  or  10 
strips,  making  a  total  of  12  strips  of 
lO’s  and  6  ones.  Then  he  is  able  to  di¬ 
vide  the  number  into  two  equal  parts. 
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The  unruled  squares  and  strip  may 
be  used  to  represent  decimals.  A  large 
square  may  represent  a  whole;  a  long 
strip  may  represent  a  tenth;  and  a  small 
square  may  represent  a  hundredth.  The 
pupil  uses  these  materials  at  his  seat  to 
discover  a  procedure  before  the  teacher 
gives  a  demonstration  with  markers  in 
a  place  value  pocket  to  show  the  con¬ 
ventional  procedure  to  use  in  dealing 
with  either  whole  numbers  or  decimals. 


The  materials  described  for  both  the 
teacher’s  kit  and  the  pupil’s  kit  are  inex¬ 
pensive  and  easily  made.  Commercial 
materials  may  be  substituted  for  these 
home-made  materials.  In  a  similar  way, 
kits  should  be  provided  for  the  pupils 
in  the  primary  and  in  the  upper  grades. 

It  is  essential  for  the  teacher  to  un¬ 
derstand  that  exploratory  materials  are 
to  be  used  to  help  the  pupil  understand 
a  new  process  or  procedure  at  a  low  lev¬ 
el  of  abstraction.  The  use  of  these  ma¬ 
terials  should  help  the  pupil  in  building 
a  background  to  enable  him  to  read  the 
verbal  explanation  of  development  of 
a  process  in  his  textbook.  As  soon  as  the 
pupil  is  able  to  understand  a  verbal 
presentation  of  a  process,  he  should  no 
longer  use  exploratory  materials  in  deal¬ 
ing  with  that  process.  The  exploratory 
materials  are  part  of  the  program  for 
building  readiness  so  that  a  pupil  is  able 
to  read  his  textbook  intelligently.  It  is 
only  as  exploratory  materials  are  used  to 
build  concepts  and  understandings  at  a 
low  level  of  abstraction  so  that  a  pupil 
is  able  to  operate  with  confidence  at  a 
higher  level  of  abstraction  that  these 
materials  constitute  an  essential  part  of 
a  modern  program  for  teaching  arith¬ 
metic. 


Some  First  Graders  Count  Down 

GEORGE  E.  HOLLISTER 
Professor  of  FAcmentary  Education 
University  of  Wyoming 


-A.  little  boy  approaching  six  and  a 
half  and  not  yet  in  school  has  a  fathei 
who  is  interested  in  rockets  and  space 
travel.  Naturally,  the  little  boy  shares 
this  interest  which  has  been  stimulated 
further  by  television.  .As  the  Fourth  of 
July  approached,  an  agreement  was 
reached  between  the  father  and  son  to 
buy  a  fifteen-inch  plastic  rocket  rather 
than  the  usual  firecrackers.  The  rocket 
generates  its  power  through  a  mixture  of 
soda  ash  and  acid.  It  lifts  itself  around 
forty  feet  in  the  air  before  coming  down 
on  its  rubber  nose. 

This  little  fellow  surprised  the  neigh¬ 
borhood  by  his  grasp  of  the  "count¬ 
down”  technique  of  rocket  launching. 
One  minute  was  allowed  between  the 
time  the  soda  and  acid  were  combined 
and  the  "zero"  tripping  of  the  lever  that 
sent  the  rocket  into  flight.  The  boy,  with 
pull  string  in  hand,  waited  as  his  father 
clocked  the  passing  of  the  seconds — 
fifty,  forty,  thirty,  twenty,  ten.  At  that 
point  the  little  pre-school  youngster  took 
over;  ten,  nine,  eight,  seven,  six,  five, 
four,  three,  two,  one,  zero — whish — he 
pulled  the  string  and  the  little  red  rocket 
soared  into  flight  to  the  jumping  delight 
of  all  the  neighborhood  fans. 

This  actual  incident  raises  a  question 
for  all  teachers  and  parents.  How  much 
knowledge  of  numbers  do  first  graders 
bring  to  school?  In  many  instances  it  is 
probably  more  than  we  suspect.  The 
people  in  the  child’s  environment  are  the 
key  factor.  Some  homes  have  helped  the 


child  to  be  conscious  of  number  rela¬ 
tionships.  They  have  made  a  practice 
of  utilizing  number  situations  in  family 
living.  It  would  be  helpful  in  number 
development  if  parents  would  encourage 
their  children  to  use  numbers  as  in  the 
following  examples.  We  need  three 
more  chairs  for  the  table.  How  many 
pennies  and  nickles  did  we  get  back? 
How  much  money  do  we  have?  Do  we 
have  enough  to  buy  four  ice  cream 
cones?  Can  we  have  the  five  or  ten  cent 
size?  You  may  each  have  two  cookies. 

Sometimes  there  is,  however,  the  op- 
jwsite  type  of  home  environment.  One 
teacher  reported  that  children  coming 
to  her  in  an  Indian  hoarding  school 
have  had  practically  no  number  experi¬ 
ences.  She  feels  that  a  year’s  time  is 
needed  to  huild  a  number  readiness 
background. 

One  thing  seems  certain — the  kinder¬ 
garten  and  first  grade  teacher  can  begin 
an  effective  number  program  if  they 
have  some  notion  of  the  extent  and  vari¬ 
ation  of  the  pupil’s  background  and 
knowledge  of  numbers.  How  to  ascer¬ 
tain  this  understanding  as  quickly  and 
easily  as  possible  is  the  problem. 

The  Number  Readiness  Inventory 

The  extent  of  the  child’s  number 
abilities  needs  to  be  determined  by  some 
kind  of  number  readiness  inventory. 
Commercially  prepared  tests  are  avail¬ 
able;  however,  they  are  not  as  effective 
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as  an  individual  test.  The  problem  is  to 
find  an  uninterrupted  ten  to  fifteen  min¬ 
utes  to  spend  with  each  child.  An  en¬ 
rollment  of  28  means  from  five  to  seven 
hours  of  time  for  this  inventory.  How¬ 
ever,  these  hours  can  pay  dividends  in 
an  effective  teaching  program.  It  is  bet¬ 
ter  to  delay  the  regular  classwork  for  a 
time  than  to  move  blindly  ahead  without 
first  determining  a  proper  “take-off" 
point.  Suggestions  that  might  prove 
helpful  in  garnering  this  time  are  hav¬ 
ing  the  class  placed  in  charge  of  the 
visiting  teacher,  the  principal,  room 
mothers,  or  student  teachers.  Some 
teachers  can  take  advantage  of  the  time 
when  the  class  is  being  taught  by  spe¬ 
cial  teachers  of  art,  music,  and  physical 
education. 

If  a  teacher  can  discover  the  extent 
of  number  ability  in  five  areas  she 
should  have  a  better  idea  of  where  to 
begin  her  program.  These  five  areas  in¬ 
clude  the  pupil’s  ability  ( 1 )  to  count, 

(2)  to  recogni/c  number  quantities, 

(3)  to  select  the  correct  number  group, 

(4)  to  match  number  symbols,  and  (5) 
to  recognize  the  number  symbols.  A 
small  kit  of  materials  and  a  form  for 
recording  the  responses  and  the  teach¬ 
er  is  ready  to  begin.’ 

1.  The  Ability  to  Count 

Most  pre-school  children  have  devel¬ 
oped  some  facility  in  counting.  They 
first  learn  some  number  names.  A  three- 
year-old  often  gets  pleasure  out  of  being 
asked,  “Can  you  count?”  “Sure  I  can,” 
is  the  quick  reply.  The  response  may  be 
something  like  this,  “Three,  four,  eight, 
one,  seven.”  In  a  short  time  the  names 
begin  to  assume  the  correct  order,  and 
a  certain  degree  of  ability  to  count  by 
rote  has  been  achieved. 


The  second  stage  in  counting — ra¬ 
tional  counting — is  more  difficult.  This 
competency  is  developed  when  the  child 
understands  that  he  must  make  a  one-to- 
one  correspondence  when  counting  a 
group  of  objects.  The  six-year-old  may 
say  counting  to  four,  “No  Betsy,  we 
only  need  three  spoons — you  have  four.” 

A  (|uick  way  for  the  teachers  to  de¬ 
termine  this  facility  is  to  have  fifteen  to 
twenty  objects  for  the  child  to  count. 
Ask  the  pupil  to  touch  the  article  or  pull 
it  toward  himself  as  he  counts.  If  he 
says  the  number  of  names  in  the  correct 
oriler  but  is  unable  to  make  the  one-to- 
one  correspondence  his  ability  to  count 
by  rote  can  be  noted.  However,  rational 
counting  is  the  more  advanced  ability. 

Occasionally  a  beginning  first  grader 
can  count  to  one  hundred  by  rote.  The 
important  thing  to  determine  is  wheth¬ 
er  he  can  bridge  the  tens  and  has  a  com¬ 
mand  of  the  names  and  the  order  to 
twenty,  thirty,  forty,  etc.  It  is  not  worth 
the  time  during  this  indivdual  inven¬ 
tory  to  have  him  actually  count  by  ones 
to  one  hundred.  If  the  extent  of  his 
ability  in  this  regard  is  established,  the 
actual  performance  is  not  important. 

2.  The  Ability  to  Recognize  Number 
Quantities 

The  more  mature  mind  develops  the 
ability  to  recognize,  almost  at  a  glance, 
small  number  groups  without  resorting 
to  counting.  A  few  entering  first  graders 
have  this  ability.  For  example,  if  the 
pupil  is  asked,  “How  many  chairs  are 
around  the  table?”  or  “How  many  chil¬ 
dren  are  feeding  the  fish  in  the  aquari¬ 
um?”,  he  can  visualize  and  respond  im¬ 
mediately  without  counting.  An  adult 
can  detect  this  in  a  child’s  mental  pro¬ 
cesses  by  placing  small  objects  in  a 


1.  Further  suggestions  for  materials  to  be  used  and  a  form  for  recording  responses 
can  be  found  in  the  following  reference: 

George  E.  Hollister  and  Agnes  G.  Gunderson,  Teaching  Arithmetic  in  Grades  I  and 
II,  Boston:  D.  C.  fleath  and  Company,  1954,  Chapter  4. 
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^roup  with  the  query,  "How  many 
blocks  in  all?”  Note  whether  the  pupil 
waits  to  count  or  if  he  gives  the  answer 
instantly.  It  is  probably  better  not  to 
use  the  familiar  domino  pattern.  Groups 
up  to  five  will  be  adequate  to  test  the 
brightest  pupils. 

3.  The  Ability  to  Select  the  Correct 
Nmnber  Group 

Another  advanced  understanding 
among  some  entering  first  graders  is  the 
ability  to  choose  the  correct  number 
group  from  among  two  or  three  possi¬ 
bilities.  To  discover  if  a  child  can  do 
this  the  teacher  should  arrange  groups 
of  objects  in  various  patterns  and  ask 
the  child  to  select  a  specific  number.  For 
example,  clusters  of  two,  three,  and 
four  blocks  might  be  placed  on  the 
table  and  the  pupil  asked,  “Give  me 
three  blocks.”  It  is  observed  whether  the 
child  selects  at  once  the  group  of  three 
blocks.  A  group  of  five  should  seldom  be 
used.  If  the  pupil  counts  in  any  way  or 
disturbs  the  arrangement  of  the  objects 
in  selecting  tbe  correct  number  of 
blocks,  he  does  not  have  the  ability  de¬ 
scribed. 

In  preparing  for  this  part  of  the  test, 
as  well  as  for  the  preceding  section,  it 
is  best  to  have  a  sheet  of  paper  with 
light  pencil  marks  to  show'  where  the 
objects  should  be  placed.  This  aids  in 
making  the  various  arrangements  quick¬ 
ly  and  keeps  them  uniform  for  all  chil¬ 
dren.  Without  this  uniformity  a  compar¬ 
ison  of  results  for  all  the  pupils  would 
not  be  valid. 

4.  The  Ability  to  Match  Number  Sym¬ 
bols 

Even  though  the  child  may  have  had 
a  rich  number  experience  it  is  possible 
that  his  recognition  of  the  number  sym¬ 
bols  is  not  well  developed.  After  all. 


there  is  little  about  our  symbols  to  give 
a  clue  to  “how  many.”  The  first  ten 
Roman  numerals  are  much  more  help¬ 
ful  in  this  regard.  This  is  probably  one 
of  the  first  arithmetic  algorisms  faced 
by  the  pupils. 

To  check  on  this  ability  a  card  nine 
inches  square  is  marked  off  in  three  inch 
squares.  In  each  of  these  squares  a  num¬ 
ber  from  one  to  nine  is  drawn.  The 
numbers  should  be  written  out  of  se¬ 
quence  so  that  the  child  cannot  rely  on 
rote-counting  to  assist  in  his  perform¬ 
ance.  A  corresponding  set  of  numbers 
of  the  same  size  are  written  on  individu¬ 
al  three-inch  squares.  These  individual 
squares  are  given  to  the  pupil,  and  he  is 
asked  to  place  the  numbers  over  the  like 
number  on  the  large  card.  Errors  are 
recorded  on  the  individual  record  card 
for  subsequent  attention. 

5.  The  Ability  to  Recognize  Number 
Symbols 

Most  children  can  match  number 
symbols  before  they  can  recognize  them 
on  a  pure  recall  basis.  This  can  be 
checked  quickly  by  using  the  same  ma¬ 
terials  used  in  the  preceding  section. 
The  individual  numbers  are  placed  over 
the  corresponding  number  square  on 
the  card  and  the  pupil  is  asked,  “Give 
me  "the  number  four,”  etc.  If  the  child 
selects  all  the  numbers  quickly  and  cor¬ 
rectly,  he  has  demonstrated  his  ability 
to  recognize  the  symbols.  If  he  makes 
some  incorrect  selections  such  as  con¬ 
fusing  the  7  and  the  9,  a  note  should  be 
made  for  future  individual  teaching. 

In  conclusion,  it  can  be  assumed  that 
many  kindergarten  and  first  grade  teach¬ 
ers  discover  in  an  informal  way  the 
number  capabilities  of  their  pupils. 
While  information  thus  gathered  is 
helpful,  it  is  the  thesis  of  this  paper 
that  a  more  systematic  approach  to  the 
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problem  will  pay  rewards  in  promoting 
richer  number  experiences  for  children. 
F.ven  if  time  could  be  found  for  only 
the  tests  described  under  points  one, 
two,  and  four  above,  the  information 


gained  would  be  fruitful.  A  summary 
of  the  number  abilities  of  each  child  in 
the  class  that  is  readily  accessible  to 
the  teacher  should  help  in  formulating  a 
rich  number  experience  program. 


A  Breadman’s  Horse 

A  breadman’s  horse  stands  solemnly 
Through  rain  and  winter’s  cutting  sleet 
He  patiently  awaits  his  master 
Through  winter’s  fog,  and  summer’s  heat. 

I 

His  master  brings  the  cruel  whip  down 
Without  a  word,  without  a  sound 
TTiis  sad  and  lonely  horse  obeys 
If  he  could  speak  I  wonder 
What  the  breadman’s  horse  would  say. 

by  Suzanne  R.  Bryrant,  Age  10 
Toronto,  Canada 


Structuring  the  Basic  Facts 

GLADYS  RISDEN 
Vermilion.  Ohio 


TPen-year-oli)  Dick,  I.Q.  110,  was 
looking  at  the  checkers,  arranged  in 
groups  on  my  desk,  as  shown  below. 

00  00  00  00  0 

00  00  00  00  00 

“Beepers!  I  can  sec  .  .  .  three  fours 
are  twelve;  three  and  four  are  seven!” 

3  X  3  knew  one  was 

7  and  t’other  was  12,  he  went  on  to 
explain,  but  which  was  which?  He 
never  could  remember. 

“I’m  real  proud  of  myself,”  exclaimed 
fifteen-year-old  Joan,  restaurant-keep¬ 
er’s  daughter  CI.Q.  105).  “I  looked  at 
the  pics  today  and  saxr  twenty-four 
pieces — four  sixes,  twelve  and  twelve. 
Always  before  I  had  to  count.” 

Of  course  she  had  known  that  “four 
times  six  are  twenty-four,”  she  went  on 
to  explain,  but  she  didn’t  know  that 
those  four  pics  on  the  shelf,  each  cut  in¬ 
to  six  pieces,  were  “four  times  six.” 
That  is,  she  amended,  she  had  known 
that  “four  times  six”  were  “twenty-four” 
when  she  stopped  to  say  her  times  tables, 
but  when  she  answered  quickly  she 
would  almost  always  say  "ten.”  She  did¬ 
n't  know  why;  the  answer  “ten”  just 
“popped”  into  her  head. 

All  Started  at  the  Beginning 

In  recent  years  I  have  been  tutoring 
pupils  who  are  experiencing  great  diffi¬ 
culty  in  arithmetic.  The  I.Q.  of  these 
pupils  ranged  from  90  to  145  with  a 
median  of  112.  The  ages  of  the  pupils 
ranged  from  7  to  1 5  years.  Regardless 
of  age  or  I.Q.,  all  these  pupils  needed 
to  start  learning  arithmetic  by  seeing 


tjeos  and  threes.  The  pupils  make  flash- 
identiheations  of  the  groups  of  objects 
I  toss  on  the  desk  between  us:  “two 
threes,”  “a  two  and  a  three,”  “two  threes 
and  another  three.”  ...  I  watch  their 
eyes.  When  I  see  one  making  his  identi¬ 
fication  with  a  single  focus  of  his  eyes 
I  know  he  is  ready  to  start  relearning 
the  facts  of  groups  to  tens — first  un¬ 
learning  that  “five  and  three”  is  the 
“third  number  after  five,”  or  “one  more 
and  one  more  and  one  more — six,  sev¬ 
en,  eight.” 

Most  of  the  children  count,  “five,  six, 
seven.”  When  a  pupil  stops  giving  “7” 
as  the  answer  for  “five  and  three,”  I  am 
pretty  well  satisfied  that  he  is  beginning 
to  free  himself  from  the  shackles  of  an 
arithmetic  that  is  “ones.” 

Rearranging  Groups 

Each  of  my  pupils  begins  by  manipu¬ 
lating  groups  to  ten,  rearranging  fours, 
fives,  sixes,  sevens,  eights,  nines,  and 
tens  in  turn,  recording  and  tabulating: 
8  is  4  and  4.  8  is  two  fours.  8  is  four 

twos.* 

8  is  5  and  3.  “1  put  one  from  this  four 
over  with  this  one.”** 


8  is  6  and  2.  “I  put  one  from  this  four 
and  one  from  this  four  together.”*** 
8  is  7  and  1 .  “I  put  one  from  one  four 


over 

here.”**** 

00  ; 

00  '  * 

000 

1  0  1  ** 

00  1 

00 

00 

i  00  1 

I  00 

00***  ! 

00 

00  **** 

(  0 

0  1 

00 

0  0 

I _ 0^ 
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8  is  two  threes  and  two. *** 

8  is  1  five  and  1  three.** 

8  is  1  more  than  7.  8  is  1  less  than  9. 
8  is  2  more  than  6.  8  is  2  less  than  10. 
8  is  3  more  than  5. 

8  is  4  more  than  4. 

(etc.) 

1  test  his  kncnriug  by  Hashing  groups 
to  ten  in  all  various  arrangements  for 
instant  recognition  of  group-size;  ask¬ 
ing  a  pupil  to  select  groups  from  stock¬ 
piles  instantly  without  counting,  to 
change  a  group  of  six  to  a  group  of 
eight  by  a  single  instantaneous  pulling 
out  of  the  stockpile  of  the  right-sized 
group;  asking  for  identification  of  the 
“hidden”  group  (a  split-second  ex¬ 
posure  of  a  group  of  nine,  for  example, 
then  covering  three  in  a  swift  sweep, 
leaving  the  balance  of  the  group-of-nine 
exposed  for  an  instant  more). 

Throughout  this  work  with  groups 
the  pupils  are  encouraged  to  verbalize 
their  rearrangements.  They  are  en¬ 
couraged,  also,  to  try  out  alternate  ar¬ 
rangements.  A  pupil,  for  example,  may 
select  a  group-of-seven  by  reaching  into 
the  stockpile  for  two  3’s,  then  another 
one,  study  his  arrangement,  push  the 
one  into  one  group-of-three,  study,  nod 
his  satisfaction,  put  the  entire  group- 
of-seven  back  into  the  stock  pile,  pull 
out  another  group-of-seven  by  selecting 
a  group-of-four  with  one  hand  and 
simultaneously  with  the  other  hand,  a 
group-of-three.  Then  he  might  be  struck 
by  another  idea,  push  the  group-of-seven 
back  into  the  stock  pile  again,  pull  out 
a  group,  give  it  a  glance  to  identify  its 
size  (group-of-five),  reach  into  the 
stock  pile  for  a  group-of-two  which 
would  change  it  to  a  group-of-seven. 

When  a  pupil  can  handle  all  groups 
of  ten  or  less  with  facility,  he  begins 
regrouping  the  teens.  Consider  the  sum 
of  7  and  8.  Change  two  from  the  group- 


of-seven  to  the  group-of-eight  .  .  . 
group  of  five  and  group  of  ten,  fifteen. 
(‘Fifteen’  says  ‘five  and  ten.’) 

How  much  is  8  less  than  15?  Take 
group-of-eight  from  group-of-ten,  leav¬ 
ing  a  group-of-two.  Combine  a  group-of- 
two  with  the  group-of-five,  making  a 
group-of-seven. 

How  much  are  two  9’s?  Take  one 
from  each  of  two  groups-of-tens,  change 
to  a  group-of-ten  and  a  group-of-eight. 

How  many  groups-of-eight  in  twenty? 
Take  a  group-of-eight  from  each  group- 
of-ten,  thereby  rearranging  the  whole 
quantity  into  two  groups-of-eight  and 
two  groups-of-two.  ‘Twenty’  is  ‘two 
eights  and  half  of  another  eight.’ 

W  hat  is  a  fourth  of  sixteen?  Break 
the  group-of-ten  into  two  equal  parts, 
break  the  group-of-six  into  two  equal 
parts.  Half  of  sixteen  is  a  ‘group-of- 
eight.’  Break  each  group-of-eight  into 
two  equal  parts.  This  makes  four  parts. 
A  fourth  of  the  group-of-sixteen  is  a 
group-of-four.  Three-fourths  are  three 
groups-of-four  ...  a  group-of-ten  and 
a  group-of-two,  or  a  group-of-twelve. 

Dimes,  toothpicks  bundled  in  tens, 
cards  of  buttons — ten  on  a  card,  minia¬ 
ture  automobiles — ten  in  a  sack,  the 
spool  board — ten  pegs  for  spools  in  each 
row  (ten  rows),  the  abacus,  are  substi¬ 
tuted  for  ones  and  the  children  under 
my  instruction  (juickly  become  as  adept 
at  rearranging  tens,  as  ones;  Forty  and 
thirty,  ten  more  than  two  thirties,  are 
seventy. 

How  much  are  50  and  80?  Think, 
“50  and  50  and  30  are  100  -|-  30,  or 
130.” 

Parents  in  the  background,  listening 
in  as  their  problem-learner  and  1  group 
checkers  and  dimes  and  say  with  words 
what  we  see,  begin  to  show  signs  of 
doubt  at  this  stage.  They  brought  their 
respective  problem-learners  to  me  to 
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have  them  taught  “arithmetic,”  and 
arithmetic  to  each  of  them  means  "snap¬ 
py  answers.”  What  they  are  seeing  isn’t 
reassuring. 

Their  children  are  slow;  they  make 
mistake  after  mistake;  they  frequently 
are  confused.  And  the  parents,  them¬ 
selves,  are  confused.  I  see  their  restive¬ 
ness  but  I  am  not  disturbed.  I  know 
that  tomorrow,  or  tbe  next  day,  or  next 
week,  tbeir  child  will  flash  a  split-sec¬ 
ond  glance  at  a  group-of-eight  and  a 
group-of-nine  and  identify  “seventeen.” 
Then  he’ll  exclaim :  “Why  1  didn’t  have 
to  think  the  answer;  seventeen  just 
popped  into  my  head!”  And  I  know  that 
the  answer  to  all  the  other  “number 
facts”  will  be  popping  into  his  head, 
and  that  they  are  there  for  remember¬ 
ing,  and  using. 

Fifteen-year-old  John,  with  an  I.Q. 
of  140  and  excellent  perceptual  poten¬ 
tiality,  achieved  this  AHA!,  or  I  SEE!, 
moment  the  fourth  day.  Fifteen-year- 
old  Mike,  with  an  I.Q.  of  140  but  with 
inferior  perception,  needed  eleven  days. 
Fifteen-year-old  Joan,  with  an  I.Q.  of 
90  and  low-average  capacity  for  ver¬ 
bal-thinking,  needed  six  weeks. 

Eight-year-old  Billy,  with  an  I.Q.  of 
145,  excellent  in  capacity  for  verbal 
thinking,  but  with  subnormal  rote  mem¬ 
ory  and  a  considerable  degree  of  impair¬ 
ment  in  auditory  integration  (which 
had  handicapped  him  in  class  w'ork  in 
getting  meaning  from  the  teacher’s  ex¬ 
planations  and  demonstrations  by  words 
and  figures)  shouted,  “I  see!”  the  sixth 
day.  Eight-year-old  Ned,  with  an  I.Q. 
of  1 1 0  but  low  average  in  verbal  think¬ 
ing,  needed  four  months. 

Beyond  Perceptual  Experience 

Not  one  of  the  children  I  have  tu¬ 
tored  has  failed  to  learn  the  fundament¬ 
al  facts  and  processes  through  struc¬ 
turing  (ordering  and  arranging)  his 


own  perceptual  experience.  One  in  ten, 
however,  has  failed  to  advance  beyond 
perceptual  experience,  to  structuring 
conceptual  experience  which  is  learning 
by  reasoning.  As  I  have  gained  in  ex¬ 
perience,  I  have  been  able  to  intro¬ 
duce  the  learning-by-reasoning  earlier 
in  the  age-scale.  Perhaps  the  day  will 
come  when  I  too  will  succeed  in  helping 
even  the  one-out-of-ten  to  succeed.  This 
pupil  typically  is  the  child  with  an  I.Q. 
of  90  or  below  in  verbal  intelligence 
though  his  non-verbal  I.Q.  may  be  100 
or  higher.  He  is  handicapped  in  the  use 
of  words  and  symbols  to  summarize  ex¬ 
perience. 

We  start  to  use  words  and  symbols  to 
summarize  our  perceptual  experience  as 
soon  as  a  given  child  knows  and  recog¬ 
nizes  twos  and  threes,  and  advance  at 
each  child’s  own  rate  as  he  learns  to 
structure  the  number  facts. 

The  day  Johnny  “discovers”  that  “6” 
is  “4  and  2”  by  rearranging  “3  and  3” 
into  “4  and  2,”  I  “do”  with  figures  and 
symbols  what  he  has  done  with  markers. 

6  is  (3  and  3).  3  is  (2  and  1).  So 
6  is  [(2  and  1)  and  3],  and  that’s  the 
same  as  [2  and  (1  and  3)].  Therefore, 
6  is  (4  and  2).  Also,  6  is  [(1  and  2) 
and  3],  which  is  the  same  as  [1  and  (2 
and  3)].  Therefore,  6  is  (1  and  5). 

That  is  the  way  we  talk  it.  This  is 
the  way  w’e  write  it: 

6  —  3+3.  3  —  2+1. 

So  6  =  (2  +  1)  +  3. 

(2  +  1)  +  3  -  2  +  (1  +  3). 

6- 2  +  4. 

7  =  6+1.  6  —  3  +  3. 

So  7  —  (3  +  3)  +  1. 

(3  +  3)  +  1  -  3  +  (3  +  1). 

7- 3  +  4. 

Johnny  rearranges  7  by  reasoning 
first,  then  verifies  with  groups.  Pete  is 
working  with  9  before  he  is  ready  to 
reason  first.  Jody  is  on  10. 
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By  the  time  Johnny  is  working  on 
12  he  has  outgrown  the  need  for  per¬ 
ceptual  experience.  He  rearranges 
groups  hy  reasoning: 

12  =  10  -I-  2  =  (9  -4-  1)  +  2. 

(9  +  1)  +  2  =  9  +  (1  +  2). 
12-9+3. 

12  —  10  +  2  =  (8  +  2)  +  2. 

(8  +  2)  +  2  =  8  +  (2  +  2). 

12  —  8  +  4.  etc. 


15  —  8  —  (10  —  8)  +  5. 
(10  —  8)  +  5  —  2  +  5. 

15  —  8  —  7. 


alternate: 

8  —  5  +  3. 

So  15  —  8  =  (15  —  5)  —  3. 
15  _  8  —  10  —  3. 

15  —  8  =  7. 


Johnny  can  solve  the  example  650 
—  162,  "in  his  head”  faster  than  he 
can  solve  it  on  paper.  He  understands 
and  is  freed  from  dependence  upon  pen¬ 
cil;  but  there  are  more  difficult  prob¬ 
lems  he  cannot  solve  "in  his  head.”  So 
the  time  has  come  for  him  to  master 
the  conventional  procedure  which  the 
race  has  invented  for  meeting  needs  be- 
vond  tbe  range  of  "mental”  computation. 


Editor’s  Note: — Miss  Risden  shows  how  to  build  readiness  in  the  pupil  for  a  more 
mature  way  of  subtraction.  He  should  now  be  taught  the  standard  way  to  subtract,  called  the 
algorism,  which  the  race  has  found  to  be  the  most  efficient  way  to  subtract.  The  pupil  should 
now  learn  this  procedure  as  given  in  a  textbook  and  develop  skill  in  subtraction.  Then  he 
should  arrive  at  the  stage  of  learning  which  Brownell  has  characterized  as  “meaningful 
habituation.” 


THE  WILSON  INVENTORY  S  DIAGNOSTIC 
TESTS  IN  ARITHMETIC 

By  GUY  M.  WILSON,  Ph.  D. 

These  teaching  tests  in  arithmetic  provide  help  for  the  teacher  in  locat¬ 
ing  specific  needs  of  children  in  the  fundamental  processes  of  arithmetic. 
Research  studies  show  that  80%  to  90%  of  all  adult  figuring  is  in  the 
fundamental  processes.  Let  these  tests  show  your  pupils  how  to  gain  100% 
mastery  in  this  area. 

SIX  TESTS 

ADDITION 

ADDITION,  Related  Decade 
Facts  to  39  plus  9 

SUBTRACTION 

Prices 

Tests,  any  assortment  SI. 50  per  100 

Teacher’s  Manual  .10 

Specimen  Set  with  Manual  .25 

THE  PALMER  COMPANY 

349  LINCOLN  STREET  HINGHAM.  MASS. 


MULTIPLICATION 
SHORT  DIVISION 
LONG  DIVISION 


Whither  Arithmetic 

in  Grades  7  and  8? 

VERYL  SCHULT 
Supcnising  Director  of  Mathematics 


Washington,  D.  ( 

It  has  been  said  that  many  teachers 
in  the  classroom  spend  their  time  an¬ 
swering  questions  that  no  one  ever  asks! 

In  order  to  avoid  a  similar  error  in 
this  article,  I  am  going  to  quote  some  of 
the  questions  that  junior  high  school 
teachers  sent  to  the  W  ashington  office 
of  the  National  Council  of  Teachers  of 
Mathematics  and  to  the  Specialist  in 
Mathematics  at  the  U.  S.  Office  of  Ed¬ 
ucation  in  May,  1958.  The  questions 
came  as  a  response  to  the  request  of  the 
Secondary  School  Curriculum  Commit¬ 
tee  (SSCC)  of  the  National  Council  of 
Teachers  of  Mathematics.  This  com¬ 
mittee,  under  the  chairmanship  of 
Frank  B.  Allen  of  Lyons  Township  High 
School,  La  Grange,  Illinois,  has  em¬ 
barked  on  an  ambitious  four-year  pro¬ 
gram  in  which  they  plan  to  study  and 
re|X)rt  on: 

a.  The  place  of  mathematics  in  con¬ 
temporary  society 

b.  Tbe  aims  of  mathematical  edu¬ 
cation 

c.  The  pedagogy  of  mathematics 

d.  A  definite  curriculum  in  mathe¬ 
matics  for  secondary  schools 

e.  The  initiation  and  administra¬ 
tion  of  the  mathematics  curricu¬ 
lum  in  the  schools. 

At  the  April,  1958  meeting  of  the  SSCC 
it  was  decided  to  prepare  an  interim  re- 
|X)rt  for  the  guidance  of  those  who  must 
make  decisions  pertaining  to  the  sec- 


Public  Schools 

ondary  school  curriculum.  It  was 
agreed  that  in  order  to  do  this  well,  the 
committee  must  feel  the  pulse  of  teach¬ 
ers  and  know  what  questions  they  would 
like  a  national  committee  such  as  this 
one  to  answer.  In  response  to  an  in¬ 
quiry,  questions  poured  in.  For  purposes 
of  this  article,  I  am  quoting  some  typi¬ 
cal  questions  that  were  asked  about 
junior  high  school  mathematics. 
Questions  Being  Asked 

1 .  W  hat  is  the  new  philosophy  which 
undergirds  the  program  in  junior 
high  school  mathematics? 

2.  W'hat  mathematics  is  essential  for 
all  junior  high  school  pupils? 

3.  W'hat  change  of  emphasis  should 
be  made  in  junior  high  school 
mathematics  curriculum? 

4.  If  there  is  to  be  an  accelerated 
program  for  the  gifted,  at  what 
grade  should  it  begin? 

5.  Should  we  group  students  in 
grades  7,  8,  etc.  or  should  we 
group  them  according  to  their 
achievement  status  in  various  sub¬ 
jects? 

6.  W'hat  courses  should  be  offered  in 
junior  high  for  the  gifted  and 
average? 

7.  W’hat  kind  of  enrichment  is  ap¬ 
propriate  for  junior  high  school 
mathematics? 

8.  Should  algebra  be  taken  in  the 
eighth  grade? 
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9.  Should  present  7th  and  8th  grade 
mathematics  be  taught  in  one  year? 
10.  Are  business  mathematics  topics 
(such  as  interest)  appropriate  for 
7th  and  8th  grades? 

1  1.  W  hat  s(K'ial  applications  of  math¬ 
ematics  should  be  eliminated  in 
junior  high  mathematics? 

12.  What  “modern”  mathematics  top¬ 
ics  should  be  included  in  junior 
high  math? 

The  above  questions  illustrate  the 
far-from-settled  status  of  mathematics  in 
the  junior  high  school  and  the  need  for 
more  study  and  experimentation  in 
these  grades.  There  is  evidence  of  a  feel¬ 
ing  that  changes  are  in  order  but  that 
more  direction  is  needed. 

This  article  will  not  attempt  to  give 
answers  to  all  the  questions,  since  that 
will  be  done  by  the  SSCC,  but  it  will 
tell  what  some  schools  and  organizations 
are  doing  to  answer  similar  questions. 

Grade  Level  Organization 

It  has  been  said  that  between  sixth 
grade  artithmetic  and  ninth  grade  al¬ 
gebra  comes  a  lull  that  is  known  as 
junior  high  school  mathematics.  Those 
of  us  who  have  been  working  hard  in 
the  7th  and  8th  grades  are  tempted  to 
resent  this  statement,  but  let  us  examine 
possible  bases  for  it. 

The  7th  and  8th  grades  may  be  part 
of  various  school  organizations  such  as 
6-6,  7-5,  6-3-3,  8-4,  or  others.  Some¬ 
times  the  mathematics  student  uses 
textbooks  written  for  the  7th  and  8th 
grades  of  an  elementary  arithmetic 
series  and  sometimes  he  uses  books  ex¬ 
plicitly  for  a  junior  high  school  program. 
Ip  the  former  case  the  stress  is  likely  to 
be  somewhat  more  on  arithmetic  and 
less  on  informal  geometry.  In  either  case 


the  arithmetic  is  likely  to  be  a  review 
(often  re-teaching)  of  phases  of  the 
arithmetic  of  whole  numbers,  common 
and  decimal  fractions,  and  a  thorough 
study  of  percents,  which  are  often 
started  in  earlier  grades,  with  varied  ap¬ 
plications  to  such  topics  as  interest,  dis¬ 
count,  insurance,  taxes,  etc. 

Lhe  Meaningful  Approaeh 

Many  pupils  in  grades  7  and  8  get 
an  insight  into  arithmetic  which  they 
never  had  before  because  of  the  earnest 
effort  of  teachers  and  textbook  writers 
to  put  meaning  into  the  arithmetic  that 
the  pupils  have  been  studying.  In  fact, 
the  keynote  of  today’s  arithmetic  at  all 
levels  can  be  designated  as  “meaning¬ 
ful.”  Tremendous  efforts  are  also  being 
put  into  adjusting  this  7th  and  8th 
grade  artithmetic  to  the  wide  range  of 
achievement  of  pupils  coming  from  the 
6th  grade. 

Much  experimentation  has  been  done 
in  connection  with  the  learning  of 
arithmetic,  and  experiments  are  show¬ 
ing  the  value  of  a  modern,  meaningful 
approach.  This  approach  has  been  sum¬ 
marized  by  Brueckner,  Grossnickle,  and 
Beckzeh'  as  follows; 

MODERN  APPROACH 

1.  Learning  takes  place  through  ex¬ 
periences  that  are  intrinsicallv  gen¬ 
uinely  PURPOSEFUL. 

2.  Learning  should  be  MEANING¬ 
FUL  and  induce  INSIGHT. 

3.  DISCOVERY  of  facts,  meanings, 
and  generalizations  by  the  learner 
through  inductive  methods  leads  to 
understanding  and  insight. 

4.  Content  should  be  so  presented  that 
the  PERCEPTION  OF  RELA¬ 
TIONS  is  facilitated. 


1.  Brucckncr,  L.,  Grossnickle,  F.,  and  Rcckzth,  J.,  DEVELOPING  MATHEMATICAI, 
UNDERSTANDINGS  IN  THE  UPPER  GRADES.  Philadelphia.  Winston  Co.  1957. 
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5.  A  Wide  VARIETY  OF  LEARNING 
EXPERIENCES  should  be  pro- 
\'ided  to  extend  meanings  and  to 
assure  needed  practice. 

6.  Learning  is  a  GROW  TH  PROCESS 
leading  gradually  to  responses  at  an 
increasingly  mature  level. 

In  our  number  system  itself,  there 
are  some  aspects  which,  when  taught, 
help  develop  a  deeper  understanding 
and  a  good  foundation  for  further 
study : 

1 .  The  numbers  used  in  grades  one  to 
six  are  rational  numbers,  or  num¬ 
bers  that  may  be  expressed  as  the 
quotient  of  two  integers,  as 

2,  5,  .9,  etc.  Irrational  numbers, 
3  1  such  as  )  2,  )  5,  which 

usually  come  up  in  grades  7  and  8, 
extend  pupils’  knowledge  to  a  more 
comprehensive  system  of  numbers. 

2.  The  commutative  property  holds 
for  addition  and  multiplication,  as: 
3-f7-=7-f3;5x6  =  6X5. 

3.  The  associative  property  holds  for 
addition  and  multiplication,  as: 

(3  +  4)  +  6  =  3  +  (4  -f  6) 
and 

(3  X  4)  X  6  ==  3  X  (4  X  6). 

4.  The  distributive  property  holds  for 
multiplication  with  respect  to  addi¬ 
tion,  as:  5C6-l-3)  =  5Xb-4- 
5  X  3. 

5.  Every  number  except  zero  has  a 
"multiplicative  inverse”  which,  when 
multiplied  by  the  number,  gives 
one,  as:  6x_2“l;3X4=l. 

6  4  3 

6.  There  is  an  “identity”  element  for 
for  the  operations  of  addition  and 
multiplication.  For  addition,  it  is 
zero:  6-|-0  =  6;  11-1-0—11. 
For  multiplication,  it  is  one: 

5X1  =  5;  7X1  =  7. 

Such  emphasis  on  meaningful  teach¬ 
ing  and  on  developing  understanding 


of  our  number  system  has  led  to  many 
changes  in  teaching  in  recent  years.  In 
the  preparation  of  teachers,  the  struc¬ 
ture  of  the  number  system  and  the 
meanings  and  laws  associated  with  our 
computations  have  been  studied.  Many 
courses  of  study  in  arithmetic  carefully 
spell  out  the  necessary  teaching  devel¬ 
opments.  Textbooks  reflect  the  same 
philosophy,  and  are  more  and  more 
helpful  in  giving  pupils  an  understand¬ 
ing  of  our  number  system  and  of  the 
fundamental  processes,  as  well  as  re¬ 
lating  these  processes  to  many  every¬ 
day  problems.  Excellent  learning  aids 
have  been  designed  to  help  develop  un¬ 
derstanding. 

Developing  such  understandings  in 
arithmetic  is  not  as  easy  as  some  might 
think.  For  instance,  after  one  teacher 
had  carefully  taught  the  differences  be¬ 
tween  the  Roman  system  of  numeration 
and  the  Hindu-Arabic,  with  its  use  of 
the  zero  and  of  place  value,  he  tried  to 
evaluate  the  pupils’  grasp  of  these  dif¬ 
ferences  by  asking,  “W'hy  is  it  that 
when  the  Romans  wrote  ‘HE,  it  meant 
three,  but  when  we  write  ‘III’,  it  means 
one  hundred  eleven?”  The  child  who 
was  called  on  pondered  the  question 
for  several  seconds  and  then  replied 
thoughtfully,  “W^ell,  times  have 
changed!” 

Commission  on  Mathematics 

The  mathematics  curriculum  is  con¬ 
stantly  being  studied  by  various  groups 
of  people.  Foremost  among  such  re¬ 
cent  studies  is  that  of  the  Commission 
on  Mathematics  of  the  College  Entrance 
Examination  Board.  This  group  was  set 
up  in  1955  and  has  prepared  a  sug¬ 
gested  revision  of  the  mathematics  worje 
for  grades  7-12  for  the  college  prepara¬ 
tory  students.  The  content  for  grades 
7  and  8  is  divided  among  three  cate¬ 
gories,  ARITHMETIC,  GEOMETRY, 
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and  ALGEBRA  STATISTICS.  The 
recommendations  for  ARITHMETIC 
in  grades  7  and  8  are  as  follows:^ 
“FUNDAMENTAL  OPERATIONS 
AND  NUMERATION:  Mastery  of 
the  four  fundamental  operations  with 
whole  numbers  and  fractions,  written 
in  decimal  notation  and  in  the  com¬ 
mon  notation  used  for  fractions.  This 
includes  skill  in  the  operations  at 
adult  level  (i.  e.,  adequate  for  ordi¬ 
nary  life  situations)  and  an  under¬ 
standing  of  the  rationale  of  the  com¬ 
putational  processes.  The  understand¬ 
ing  of  a  place  system  of  numeration 
with  special  reference  to  the  decimal 
system  and  the  study  of  other  bases, 
particularly  the  binary  system.  Ability 
to  handle  very  large  numbers  (greater 
than  1,000,000)  and  very  small 
numbers  (less  than  one  ten-thous¬ 
andth).  The  nature  and  use  of  an 
arithmetic  mean.  In  addition,  a 
knowledge  of  square  root  and  the 
ability  to  find  the  approximate  values 
of  square  roots  of  whole  numbers  is 
desirable.  (The  process  of  division 
and  averaging  the  divisor  and  quo¬ 
tient — often  called  Newton’s  method 
is  suggested.) 

RATIO:  The  understanding  of  ratio 
as  used  in  comparing  sizes  of  quan¬ 
tities  of  like  kind,  in  projwrtions,  and 
in  making  scale  drawings.  Per  cent 
as  an  application  of  ratio.  The  un¬ 
derstanding  of  the  language  of  per 
cent  (rate),  percentage,  and  base.  In 
particular,  the  ability  to  find  any  one 
of  these  three  designated  numbers 
given  the  other  two.  The  ability  to 
treat  with  confidence  per  cents  less 
than  1  and  greater  than  100.  Appli¬ 
cations  of  per  cent  to  business  prac¬ 


tices,  interest,  discount,  and  budgets 

should  be  given  moderate  treatment.” 

School  Mathematics  Study  Group 

A  very  significant  national  project  of 
which  we  will  hear  much  more,  the 
School  Mathematics  Study  Group 
(SMSG),  was  begun  in  1958.  It  is  an 
organization  sponsored  by  the  three  pro¬ 
fessional  mathematics  organizations — 
The  American  Mathematical  Society, 
The  Mathematical  Association  of  Ameri¬ 
ca,  and  The  National  Council  of  Teach¬ 
ers  of  Mathematics.  Dr.  E.  G.  Begle  of 
Yale  University  was  selected  to  be  the 
Chairman  of  SMSG,  and  an  Advisory 
Committee  from  the  three  organizations 
helps  guide  the  activities.  In  the  sum¬ 
mer  of  1958,  a  group  of  about  forty 
people — mathematicians  from  colleges 
and  industry  and  secondary  school 
mathematics  personnel  selected  by 
SMSG — met  at  Yale  University  for  a 
month  to  examine  the  mathematics  cur¬ 
riculum,  grades  7-12,  to  see  how  it 
needs  to  be  revised  to  meet  the  needs 
of  today  in  the  best  way,  and  to  pre¬ 
pare  experimental  or  proposed  courses 
of  study  for  those  grades,  sample  text¬ 
books,  and  monographs  for  teachers  on 
mathematical  topics. 

The  sub-group  working  on  7th  and 
8th  grade  mathematics  felt  that  for 
many  students  more  actual  pure  mathe¬ 
matics  could  be  added  in  those  grades. 
Experimental  units  which  were  prepared 
and  which  will  be  tried  out  during  the 
school  year  1958-1959  include  the  fol¬ 
lowing  which  were  designed  to  under¬ 
gird  and  enrich  the  study  of  arithmetic: 
decimal  and  non-decimal  numeration, 
the  natural  numbers  and  zero,  factoring 


2.  “The  Mathematics  of  the  Seventh  and  Eighth  Grades,”  A  program  recommended 
hy  the  Commission  on  Mathematics  of  the  College  Entrance  Examination  Board.  1957. 
Address:  425  West  117th  Street,  New  York  27,  N.  Y. 
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and  primes,  divisibility,  unsigned  ration- 
als,  and  a  supplementary  unit  for  su¬ 
perior  students  on  finite  mathematical 
systems. 

Current  Experimentation 

W  hat  phases  of  mathematics  are  be¬ 
ing  tried  in  the  7th  and  8th  grades,  and 
who  is  doing  some  of  this  interesting 
experimentation?  I  shall  mention  just  a 
few. 

At  the  University  of  Maryland,  Dr. 
John  R.  Mayor  is  directing  an  extensive 
study,  financed  in  part  by  the  Carnegie 
Corporation,  of  the  7th  and  8th  grade 
curriculum  in  mathematics.  W'orking 
closely  with  the  University  of  Maryland 
project  in  the  school  year  1957-58  were 
teachers  from  four  school  systems  in 
area:  Prince  Georges  and  Montgomery 
Counties  in  Maryland,  Arlington  Coun¬ 
ty  in  Virginia,  and  W'ashington,  D.  C. 
A  National  Science  Foundation  Insti¬ 
tute,  with  participants  from  seventeen 
states,  continued  the  w'ork  in  the  sum¬ 
mer  of  1958,  preparing  new  textbook 
materials,  trying  them  out  with  a  class 
of  12-year-olds,  and  writing  up  units 
for  experimental  use  in  the  school  year 
1958-1959. 

The  mathematics  course  study  of  the 
W'est  Hempstead  Junior-Senior  High 
School  contains  the  following  quotation 
from  Mrs.  Florence  Elder,  Chairman  of 
the  Mathematics  Department:  “The  im¬ 
pact  of  the  new  20th  century  mathemat¬ 
ics  has  resulted  in  a  serious  lag  between 
the  traditional  curriculum  and  modern 
mathematics.  Teachers  of  mathematics 
need  to  be  aware  of  truly  modern  trends 
and  developments  in  the  teaching  of 
elementary  and  secondary  mathematics. 
They  should  carefully  examine  these 
ix)ints  of  view  and  new  subjects.”  Some 
of  the  unusual  accomplishments  of 
gifted  7th  and  8th  graders  in  this  school 


were  reported  in  an  article  by  Mrs.  Eld¬ 
er  in  the  November,  1957  issue  of  THE 
MATHEMATICS  TEACHER  Maga¬ 
zine. 

Robert  Fouch  of  the  Campus  School 
at  Florida  State  University  at  Tallahas¬ 
see  says  that  he  became  discouraged  at 
the  similarity  in  what  you  do  to  get 
junior  high  school  pupils  to  do  a  prob¬ 
lem  to  Avhat  you  do  to  get  an  electronic 
computer  to  do  a  problem.  He  wanted  to 
teach  for  understanding  and  for  appreci¬ 
ation  of  the  usefulness  of  mathematics, 
but  found  pupils  disinterested  in  many 
of  the  business  appplications  of  7th  and 
8th  grade  arithmetic  and  in  the  re- 
teaching  of  elementary  school  arithmetic 
which  needed  strengthening.  He  tried 
several  projects  in  “modern”  topics  such 
as  base-8  arithmetic  and  modular  arith¬ 
metics  and  was  pleased  to  find  how  in¬ 
terested  pupil  were  in  them.  Says  he, 
“It’s  not  an  either-or  situation;  let’s  com¬ 
bine  the  good  features  of  both  types  of 
programs.” 

In  Minneapolis,  Dr.  Paul  Rosenbloom 
has  done  a  good  deal  of  experimenting 
with  children  in  grades  5  through  8, 
in  which  they  have  gained  certain 
glimpses  into  “modern”  mathematics 
and  learned  something  of  the  beauty  and 
logic  of  the  structure  of  mathematics. 

After  examining  the  contents  of  these 
experiments  with  “modern”  mathematics 
it  was  interesting  to  see  that  they  all  in¬ 
cluded  topics  in  the  following  categories 
which  underlie  traditional  arithmetic: 
1.  Numeration. 

The  idea  of  one-to-one  correspond¬ 
ence  was  studied  in  each  experi¬ 
ment.  Other  systems  of  numeration 
besides  the  decimal  w'ere  studied. 
The  binary  system  was  of  particu¬ 
lar  interest,  because  of  its  use  in 
electronic  computers.  Better  stu¬ 
dents  studied  numeration  systems 
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with  bases  other  than  2  and  10, 
learned  to  calculate  in  such  systems, 
and  discovered  their  advantages  and 
disadvantages. 

2.  The  laws  of  our  number  system. 

In  order  to  have  pupils  understand 
better  the  meanings  of  the  arith¬ 
metic  they  are  studying,  pupils  are 
being  led  to  discover  the  laws  of  the 
number  system — associative,  com¬ 
mutative,  distributive.  Pupils  can 
then  see  how  these  laws  explain  the 
arithmetic  processes  that  they  have 
been  doing  by  rote.  For  some  gifted 
students,  the  work  in  computation 
in  the  decimal  system  was  also  made 
more  meaningful  by  a  study  of  mod¬ 
ular  arithmetics,  a  study  of  their 
properties,  closure,  identities,  and 
inverses,  and  a  look  at  the  natural 
numbers  and  the  whole  numbers  as 
mathematical  systems. 

i.  Elementary  number  theory. 

A  natural  extension  of  pupils’ 
knowledge  of  computing  is  a  study 
of  fascinating  facts  about  numbers 
from  elementary  number  theory. 
Many  pupils  have  “cast  out  nines.” 
Why  does  this  work?  When  doesn’t 
it  work?  In  base-8  arithmetic,  can 
we  cast  out  sevens?  Which  numbers 
are  divisible  by  2,  3,  4,  5,  8,  9, 
etc.? 

4.  Deductive  reasoning. 

Since  mathematics  is  the  science  of 
deductive  reasoning,  it  is  reasonable 
that  pupils  should  get  this  idea  be¬ 
fore  studying  geometry  in  tbe  tenth 
grade  where  this  aspect  of  math¬ 
ematics  is  emphasized  particularly. 
For  simple  but  exciting  things,  each 
of  the  experiments  mentioned  above 
included  some  work  with  logic  and 
with  postulates  and  simple  theor¬ 
ems. 

In  reply  to  my  inquiry  to  Dr.  M.  L. 
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Keedy,  Associate  Director  of  the  project 
at  the  University  of  Maryland,  as  to 
why  some  of  the  particular  topics  in 
“modern”  mathematics  were  chosen 
for  grades  7  and  8,  he  replied,  “We’re 
not  dragging  in  modern  concepts  for 
their  own  sake,  but  to  make  the  ordi¬ 
nary  artithmetic  more  understandable. 
Through  the  teaching  of  such  topics, 
we’re  succeeding  in  making  pupils  more 
precise  in  their  mathematical  language, 
in  developing  in  them  an  understanding 
of  mathematical  systems,  and  elemen¬ 
tary  language  of  sets  which  will  be  use¬ 
ful  to  them  throughout  their  study  of 
mathematics,  all  of  which  makes  the 
junior  high  school  arithmetic  more  in¬ 
teresting  and  understandable.  Deduc¬ 
tion,  the  heart  of  mathematics,  belongs 
in  these  grades.  Think  how  easy  it  is 
to  prove  that  the  sum  of  two  odd  num¬ 
bers  is  an  even  number,  and  tbink  how 
fundamental  the  process  of  deduction 
is  in  mathematics.  It  can  be  done  in¬ 
formally  at  the  junior  high  school  level.” 

Adventure  in  Learning 

In  a  conversation  with  Dr.  Paul  C. 
Hosenbloom  of  the  University  of  Minne¬ 
sota,  who  is  a  member  of  the  School 
Mathematics  Study  Group,  I  posed  the 
following  question:  “VV^hy  do  you  think 
there  has  been  such  a  sudden  impact 
of  modern  mathematics  on  the  curricu¬ 
lum  at  this  particular  time,  rather  than 
more  gradual  changes  in  the  curricu¬ 
lum?”  His  reply  was  substantially  as 
follows:  “Today  the  changes  in  society 
are  accelerated  to  a  speed  never  known 
before.  Up  to  now  professors  taught 
teachers  what  they  should  know  and 
what  pupils  should  be  taught.  That  is 
all  very  well  in  a  society  where  things 
do  not  change  much.  But  today,  sub¬ 
jects  arc  expanding  and  even  the  fun¬ 
damentals  of  the  subject  are  changing. 
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As  our  society  changes  more  rapidly,  it 
becomes  less  and  less  possible  to  pre¬ 
dict  what  a  pupil  is  going  to  need  to 
know.  Today  teachers  need  to  take  a 
frank  attitude  of  fresh  exploration  and 
joint  learning  with  pupils.  Pupils  on 
the  one  hand  can  contribute  things  to 
this  joint  learning  process  that  the 
teacher  cannot,  such  as  a  fresh  point 
of  view  and  an  openmindedness  to  new 
things  unhampered  by  traditional  train¬ 
ing.  Teachers  on  the  other  hand  bring 
to  the  exploration  a  certain  background 
and  experience,  an  ability  to  organize 
activities  for  learning,  a  familiarity  with 
symbolism,  and  an  acquaintance  with 
professors  to  whom  they  can  go  for 
help.  Since  1945  the  rate  of  change  of 
our  civilization  has  been  so  great  that 
what  one  generation  knows  is  not 
enough  for  the  next  generation.  The 
general  public  is  becoming  aware  of  how 
mathematics  pervades  all  parts  of  our 
lives.  The  emphasis  in  education  is  how 
to  find  out  things,  and  the  study  of 


modern  mathematics  is  so  important  be¬ 
cause  it  is  one  of  the  main  ways  of  find¬ 
ing  out  new  things.  Teachers  are  going 
to  have  to  teach  many  things  they  never 
studied  in  college  and  to  learn  from 
students  how  teachable  the  new  materi¬ 
als  are.  WE  RE  ALL  IN  THIS  AD 
VENTURE  IN  LEARNING  TO¬ 
GETHER.” 

Where  To? 

1  here  is  so  much  activity  in  mathe¬ 
matics  and  in  modern  life  with  its  great 
demands  for  mathematics  that  no  one 
can  predict  what  the  curriculum  will 
be  like  ten  years  from  now,  or  even  five. 
We  do  know'  that  a  real  understanding 
of  the  arithmetic  of  the  elementary 
school,  strengthened  and  motivated  by 
the  mathematics  of  grades  7  and  8,  is 
an  excellent  foundation  for  continued 
study  for  a  scientific  career  or  for  the 
inevitable  uses  of  mathematics  in  daily 
life. 


BOOK  REVIEW 


Society  and  Education.  By  Robert  J. 
Havighurst  and  Bernice  L.  Neurgarten.  Bos¬ 
ton.  Allyn  and  Bacon.  1957.  $6.25. 

The  names  of  Havighurst  and  Neurgarten 
are  known  far  beyond  the  close  of  the  Uni¬ 
versity  of  Chicago  and  their  reputations  as 
sociologists  and  educators  have  been  well 
earned.  In  this  fine  text,  certain  major  topics 
and  problems  in  the  realm  of  education  have 
Ix-en  selected  and  presented  in  the  light  of 
sociology.  The  whole  area  of  sociology  and 
social  anthropology  has  been  drawn  upon 
in  order  to  help  teachers  to  understand  how 
the  individual  becomes  a  cooperating  and 
functioning  member  of  a  complex  and  ever- 
changing  society.  The  volume  is  in  four  parts. 
The  first  part  is  introductory  and  presents  in 
general  outline  the  structure  of  American 


society  and  the  processes  underlying  social 
development  and  the  formation  of  social  loy¬ 
alties  in  the  child.  Part  Two  considers  the 
social  environment  of  the  child  and  the 
adolescent.  The  major  social  influences  that 
operate  on  him  are  identified  and  discussed. 
These  include  the  family,  the  peer  group, 
and  the  numerous  institutions  of  the  com¬ 
munity.  The  third  part  looks  at  the  school  as 
a  social  institution.  The  final  section  deals 
with  the  teacher  as  the  key  person  in  the 
inter-action  among  child,  school,  and  com¬ 
munity.  The  volume  is  one  that  can  be  used 
as  a  text  in  teacher  education.  It  contains 
material  that  every  school  person  must  study 
and  digest  if  he  is  to  function  with  any  de¬ 
gree  of  effectiveness  and  intelligence  in  the 
school  picture. — W.  P.  S. 


Solving  Problems  in  Arithmetic 

G.  T.  BUSWELL 

University  of  California  (^Berkcley') 


TPhe  search  for  better  ways  to  teach 
problem-solving  has  often  been  focused 
on  an  attempt  to  find  some  formula  for 
teaching  pupils  how’  to  think.  So  far,  no 
signal  success  has  resulted  from  this  ef¬ 
fort,  although  one  outcome  has  been 
the  belief  that  certain  logical  steps 
should  be  followed  in  sequence.  The 
slogan  that  the  function  of  education  is 
to  teach  students  how  to  think  has  im¬ 
plied  that  there  exists  a  right  way  to 
solve  problems  and  that  research  should 
discover  this  “way.” 

It  is,  of  course,  possible  that  there  is 
a  superior  single  formula  for  problem¬ 
solving  thinking.  However,  there  are 
reasons  for  serious  doubt  that  there  is  a 
single  method  of  thinking  that  is  uni¬ 
versally  superior,  and  it  may  be  that 
greater  success  would  come  from  broad¬ 
ening  the  search  by  admitting  the  com¬ 
plexity  of  the  thinking  process  and  at¬ 
tempting  to  identify  superior  ways,  rath¬ 
er  than  a  single  way,  of  solving  prob¬ 
lems.  This  article  w'ill  deal  briefly  with 
what  seem  to  be  helpful  ways  of  solving 
problems  in  arithmetic. 

At  heart,  solving  a  problem  is  simply 
a  process  of  straight-forward  logical 
thinking,  no  different  in  arithmetic 
than  in  dealing  with  perplexities  on  the 
playground.  Five  simple  suggestions  will 
be  offered  w'hich  may  help  children  to 
do  such  straight  thinking.  However, 
solving  problems  in  arithmetic  also  re¬ 
quires  the  use  of  certain  number  skills, 
without  which  correct  answers  cannot 
be  found.  Four  of  these  skills  will  be  dis¬ 


cussed  briefly.  In  terms  of  w'hat  we  now 
know,  better  results  may  be  expected 
from  dealing  with  problem-solving  in 
arithmetic  in  some  of  these  simple  com- 
monsense  ways  than  in  applying  some 
formula  that  claims  to  be  ‘the  way”  to 
solve  problems. 

1' bought  processes 

(  1 )  Most  children,  by  the  time  they 
enter  school,  have  already  learned  to 
think  sensibly  in  solving  ordinary  prob¬ 
lems  that  are  encountered  day  by  day. 
The  important  fact  to  note  here  is  that 
what  they  do  seems  right  and  logical  to 
them.  They  do  not  try  absurd  ways  to 
meet  problem  situations  but  rather  they  ^ 
attack  new  problems  by  using  the  knowl¬ 
edge  already  acquired  from  dealing  with 
similar  situations.  This  is  a  good  starting 
point  for  problem  solving  in  arithmetic. 
Instead  of  attacking  arithmetic  problems 
as  though  they  were  unnatural  situa¬ 
tions  encountered  only  in  a  school  room, 
pupils  should  be  induced  to  try  to  solve 
them  with  the  same  kind  of  straight¬ 
forward  thinking  that  they  would  use 
out  of  school.  But  if  this  is  to  be  done, 
it  is  necessary  that  the  problems  be 
stated  in  terms  that  make  sense  and 
that  they  deal  with  situations  within 
the  scope  of  the  child’s  experience.  It 
is  difficult  for  a  textbook  to  present  prob¬ 
lems  that  are  equally  genuine  for  all  the 
kinds  of  pupils  that  use  a  particular 
book.  Teachers  may  help  in  such  cases 
by  explaining  the  settings  of  problems 
that  are  strange  to  children  or  even  bv 
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substituting  new  social  settings  but 
using  the  same  numbers  and  arithmetic¬ 
al  processes. 

(2)  A  second  way  to  help  children 
solve  problems  is  to  teach  them  the  spe¬ 
cial  kind  of  careful  reading  that  is 
needed.  Reading  an  arithmetic  problem 
is  not  like  reading  a  story.  Problems 
should  be  read  with  definite  questions 
in  mind,  such  as,  what  does  the  prob¬ 
lem  ask  me  to  find,  what  specific  facts 
are  given  that  are  needed  to  solve  the 
problem,  are  there  other  irrelevant  facts 
that  are  not  to  be  used,  do  I  know’  the 
meaning  of  all  the  words,  and  finally, 
what  are  the  exact  numbers  to  be  used. 
This  kind  of  careful  reading  pays  good 
dividends. 

(3)  After  the  problem  has  been 
read  carefully,  tbe  pupil  must  next  de¬ 
cide  which  arithmetical  processes  are  to 
be  used  and  which  is  to  be  used  first. 
Sometimes  there  is  more  than  one  way 
to  start  and  the  pupil  must  decide  which 
way  would  be  simpler.  The  important 
thing  here  is  that  the  pupil  think  clearly 
about  what  process  to  use  before  be¬ 
ginning  to  compute.  For  example,  a 
pupil  might  think  to  himself  “I  must 
first  add  these  amounts  and  then  divide 
the  sum  by  5  to  get  the  answer”  or  in 
another  problem  “I  must  first  multiply 
to  find  the  cost  of  each  item  and  then 
add  the  products  to  get  the  total  bill.” 

(4)  A  further  help  in  solving  prob¬ 
lems  is  to  estimate  what  the  approxi¬ 
mate  answ’er  would  be  before  beginning 
to  solve.  Estimating  the  answer  pro¬ 
vides  a  bench  mark  to  guide  one’s 
thinking.  If,  for  example,  the  correct 
answer  were  estimated  to  be  about  $5 
and  the  pupil  arrived  at  an  answer  of 
$50,  he  knows  at  once  that  something 
must  be  w'rong,  and  in  this  case  he 
would  have  a  strong  suspicion  that  the 
trouble  was  an  improperly  placed  deci¬ 


mal  point.  While  this  suggestion  seems 
simplicity  itself,  research  studies  have 
shown  that,  even  at  the  college  level, 
many  students  have  only  a  vague  un¬ 
derstanding  of  how  to  make  a  sensible 
estimate.  Making  estimates  is  something 
that  needs  to  be  learned. 

(5)  Finally,  pupils  should  learn  to 
verify  the  answers  to  problems.  Rather 
than  simply  repeating  their  computa¬ 
tions  in  order  to  verify  the  answer  they 
should  use  other  methods  to  check  their 
work.  Verifying  the  answer  is  important 
not  only  as  a  sensible  part  of  problem 
solving  but  in  doing  it  pupils  may  gain 
new  insights  about  number  operations 
and  processes. 

The  five  suggestions  in  the  preceding 
paragraphs  are  not  arithmetical  in  the 
narrow  sense  but  would  be  equally  use¬ 
ful  in  solving  non-arithmetical  prob¬ 
lems.  They  deal  with  techniques  of 
thinking.  Pupils  should  learn  to  think 
of  problem  solving  in  arithmetic  as  the 
same  kind  of  common  sense  process 
that  they  use  in  solving  problems  out¬ 
side  of*  school.  Teachers  should  be  as 
concerned  with  how  pupils  think  w’hen 
they  solve  problems  as  they  are  about 
the  answers  that  are  obtained. 

Number  processes 

Although  straight  logical  thinking  is 
a  necessity  in  solving  problems  in  arith¬ 
metic,  it  alone  is  not  sufficient.  One 
must  also  be  competent  in  the  number 
skills  that  are  required.  Lack  of  com¬ 
petence  in  these  skills  accounts  for 
many  mistakes  that  are  made,  even  by 
bright  pupils  who  think  logically  but 
make  errors  in  computation.  Although 
there  are  many  types  of  errors  in  com¬ 
putation,  research  has  shown  that  as 
many  as  seventy  per  cent  of  them  are 
due  to  as  few  as  ten  erroneous  habits. 
Therefore,  it  is  possible  that  attention  to 
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some  of  these  common  errors  will  make 
a  major  contribution  to  success  in  prob¬ 
lem  solving.  In  order  to  illustrate  this, 
four  kinds  of  computational  difficulties 
will  be  discussed  briefly. 

(1)  The  commonest  cause  of  errors 
in  arithmetic  is  lack  of  mastery  of  the 
number  combinations.  This  is  a  factual 
rather  than  logical  kind  of  learning,  but 
there  is  no  substitute  for  it.  Pupils  who 
do  not  know  the  number  combinations 
resort  to  counting  or  splitting  numbers. 
In  one  study,  carried  on  in  an  excellent 
school  system,  it  was  found  that  even 
at  the  eighth  grade  level  94  of  106  pu¬ 
pils  made  errors  in  combinations  when 
adding.  Sixteen  of  them  still  resorted  to 
counting  when  they  did  not  know  a 
combination  and  27  of  them  split  num¬ 
bers  in  order  to  get  a  sum.  In  grades 
three  to  six,  errors  in  combinations, 
counting  and  spliting  numbers  were  by 
far  the  most  frequent  faults  in  adding. 
W'hen  solving  problems,  wrong  answers 
due  to  errors  in  computation  are  just  as 
wrong  as  those  due  to  errors  in  logical 
thinking. 

(2)  A  second  cause  of  computation¬ 
al  errors  is  failure  to  understand  the 
four  fundamental  processes,  which  re¬ 
sults  at  times  in  using  the  wrong  pro¬ 
cess  and  at  other  times  in  not  carrying 
on  properly  the  operations  that  the  pro¬ 
cess  requires.  Many  wrong  answers  to 
problems  are  due  to  errors  in  the.  carry¬ 
ing  process  in  addition  where  pupils 
may  carry  the  wrong  number,  forget  to 
add  the  carried  number,  or  simply  fail  to 
understand  the  nature  of  carrying.  Bor¬ 
rowing  in  subtraction  occasions  similar 
difficulties.  Process  errors  in  long  divi¬ 
sion  are  particularly  troublesome  be¬ 
cause  they  involve  not  only  the  division 
process  itself  but  also  the  processes  of 
multiplying  and  subtracting.  Results  in 
solving  problems  can  often  be  improved 


by  helping  pupils  understand  the  opera¬ 
tions  involved  in  the  four  fundamental 
processes. 

(  3  )  Since  a  large  proportion  of  prob¬ 
lems  require  the  use  of  fractions,  deci¬ 
mals  and  per  cents  in  one  way  or  an¬ 
other,  a  third  way  of  improving  results 
is  to  help  pupils  see  the  relationships 
among  these  three  kinds  of  numbers. 
Although  it  is  customary,  and  perhaps 
desirable,  to  treat  these  three  topics 
separately,  it  is  necessary  eventually  to 
bring  them  together  and  to  show  that 
they  are  only  three  different  ways  of 
treating  the  relation  of  parts  to  wholes. 
Many  pupils  never  understand  that 
decimals  are  simply  fractions  written  in 
a  different  way  and  that  per  cents  are 
a  special  kind  of  fraction  where  the  de¬ 
nominator  is  always  one  hundred.  If  the 
similarities  among  these  three  topics  can 
be  made  clear,  pupils  will  then  be  ready 
to  understand  better  the  few  ways  in 
which  they  are  different. 

(4)  Finally,  problem-solving  think¬ 
ing  can  be  helped  a  great  deal  by  clari¬ 
fying  the  functional  relations  repre¬ 
sented  by  a  simple  equation.  If  pupils 
can  really  understand  situations  rep¬ 
resented  by  the  facts  that  if  6  *=-  2  X  3, 
then  2  —  6/3  and  3*=  6/2,  it  would 
help  mightily  in  solving  problems.  How¬ 
ever,  many  pupils  never  really  master 
the  logic  and  the  skills  involved  in  such 
functional  operations.  The  writer  has 
found  that  this  difficulty  persists  with 
many  students  even  to  the  college  level. 
Many  of  the  problems  in  arithmetic, 
such  as  commission,  interest,  rate,  area 
and  volume,  etc.,  require  this  type  of 
functional  thinking.  Skill  in  such  opera¬ 
tions  is  essential  to  problem  solving. 

Summary 

Teaching  pupils  to  solve  problems  is 
always  a  two-pronged  operation.  First, 
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pupils  must  learn  to  use  the  same 
straight-forward  common  sense  in  arith¬ 
metic  that  they  use  in  dealing  with  per¬ 
plexing  situations  outside  of  school,  and 
second,  they  must  master  the  skills  of 
computation  so  well  that  the  number 
operations  in  a  problem  can  be  carried 
on  automatically,  leaving  their  minds 
free  to  concentrate  on  the  logical  think¬ 
ing  that  is  necessary.  It  is  proposed 
here  that,  as  far  as  present  knowledge 
indicates,  it  is  better  for  teachers  to 
make  individual  diagnoses  of  pupils’ 
thinking  in  solving  problems  and  then 
to  help  them  correct  fallacies  in  think¬ 
ing  and  errors  in  number  skills  rather 
than  to  teach  pupils  to  go  through  some 
set  pattern  of  steps  that  is  supposed  to 
be  “the  way”  to  solve  problems.  The 
reason  for  this  proposal  is  that  when  a 
pattern  of  solving  problems  is  formalized 
and  reduced  to  a  stereotyped  habit  the 
pupil  is  likely  to  stop  thinking.  Yet,  solv¬ 
ing  problems  is  the  one  situation  in  life 
where  alert  thinking  is  most  important 


and  where  stereotyped  behavior  is  least 
desirable.  Habit  can  take  care  of  the 
number  skills  if  they  are  mastered  thor¬ 
oughly,  but  it  is  the  very  nature  of 
problem  solving  that  it  deals  with  new 
situations  where  habitual  behavior  is 
inadequate.  That  is  what  makes  prob¬ 
lems.  One  reason  for  confusion  here  is 
that  textbooks  often  fail  to  distinguish 
between  arithmetical  exercises,  where 
the  pupil  already  knows  what  to  do  to 
get  the  answer,  and  arithmetical  prob¬ 
lems,  where  the  pupil  has  to  discover 
the  method  of  solution.  Where  prob¬ 
lems  are  real,  rather  than  just  exercises, 
research  has  shown  that  even  competent 
adults  follow  many  different  patterns  of 
thinking  in  solving  them  rather  than 
resort  to  a  single  stereotyped  set  of 
steps.  The  key  to  teaching  problem  solv¬ 
ing  is  the  teacher’s  ability  to  detect  how 
pupils  think  as  they  solve  their  problems 
and  then  to  help  them  to  correct  their 
errors  and  to  think  more  effectively. 
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Those  who  are  working  with  mentally  re¬ 
tarded  children,  and  those  who  are  planning 
so  to  do,  will  find  this  text  comprehensive, 
much  to-thc-point,  and  up-to-date.  The  au¬ 
thors,  both  clinical  psychologists  and  teach¬ 
ers  of  wide  experience,  view  the  retarded 
child  as  a  living,  developing,  and  adjusting 
individual  with  its  own  unique  needs  for  af¬ 
fection  and  individual  expression.  Such  topics 
as  the  personality  development  of  the  retarded 
child,  his  emotional  reactions,  the  emotional 
reactions  of  his  parents,  and  the  personality 
disorders  of  the  mentally  retarded  and  their 
treatment  are  considered.  Because  of  its 
great  wealth  of  material  and  its  logical  or¬ 
ganization,  the  book  will  serve  admirably  as 
a  university  text  and  as  a  reference  for  work¬ 
ers  in  the  field. — W.  P.  S. 


Introduction  to  Psychology.  By  Clif¬ 
ford  T.  Morgan.  N.  Y.  McGraw-Hill.  1956. 
$6.50. 

Professor  Morgan  of  the  Johns  Hopkins 
University  enlisted  the  aid  of  fourteen  ex¬ 
perts  in  the  various  fields  of  psychology  in 
the  preparation  of  this  volume.  The  text, 
therefore,  presents  more  vital  ideas  than  a 
single  author  could  muster.  A  major  aim  of 
Dr.  Morgan  was  to  provide  a  text  so  flexible 
in  organization  and  content  that  it  could 
serve  the  needs  of  rather  different  beginning 
courses  in  psychology.  Another  cogent  char¬ 
acteristic  of  the  book  is  its  recognition  that 
most  students  in  introductory  psychology  will 
not  become  majors  in  psychology.  The  ma¬ 
terial  of  the  text,  extensive  as  it  is,  is  so 
arranged  that  individual  instructors  can  se¬ 
lect  chapters  to  meet  their  individual  needs. 

— W.  P.  S. 


Evaluation  in  Arithmetic 

LEO  J.  BRUECKNER 


T-Jndoubtedly  the  most  effective 
method  of  determining  the  effectiveness 
of  the  arithmetic  program  in  elementary 
schools  is  to  make  an  evaluation  of  the 
educational  product.  When  the  behavior 
and  reactions  of  the  learners  exhibit 
the  characteristics  related  to  arithmetic 
that  are  regarded  as  desirable,  we  can 
be  quite  certain  that  the  instructional 
program  is  producing  the  results  that 
are  being  sought. 

The  first  step  in  evaluation  is  the 
formulation  of  the  objective  of  arith¬ 
metic  instruction  that  both  school  and 
community  regard  as  desirable.  In  mod¬ 
ern  education  these  objectives  are  com¬ 
monly  regarded  as  being  of  three  dif¬ 
ferent  types.  They  are: 

1.  The  specific  more  or  less  technical 

outcomes  that  are  directly  related 
to  arithmetic 

2.  Those  outcomes  that  are  related  to 

some  aspect  of  child  development 
and  growth 

3.  Broader  outcomes  that  are  con¬ 

cerned  with  social  objectives  to 
which  all  areas  of  education  con¬ 
tribute. 

The  first  of  these  three  objectives  in¬ 
cludes  such  specific  outcomes  as  an  un¬ 
derstanding  of  our  decimal  number  sys¬ 
tem  and  of  the  ways  in  which  it  func¬ 
tions  in  number  processes,  and  skill  and 
power  in  number  operations.  This  list 
also  includes  a  comprehension  of  the 
nature  and  functions  of  measurement, 
the  ability  to  apply  quantitative  concepts 
and  procedures  effectively  in  social  sit¬ 
uations  that  arise  in  the  affairs  of  daily 


life,  and  insight  into  the  role  and  uses 
of  number  in  all  areas  of  learning.  The 
second  category  includes  such  outcomes 
as  the  interest  of  the  learner  in  arith¬ 
metic  as  a  field  of  study,  his  attitude 
toward  the  subject,  his  emotional  reac¬ 
tions  toward  it,  and  his  readiness  and 
willingness  to  make  the  effort  necessary 
to  master  it.  The  third  category  includes 
learnings  of  a  broad  societal  significance, 
such  as  the  ability  of  the  learner  to  co¬ 
operate  effectively  and  creatively  with 
the  members  of  his  group  in  dealing 
with  mathematical  aspects  of  problems 
of  vital  significance  that  arise  in  social 
sitations  both  in  and  out  of  school. 

This  threefold  range  of  outcomes  of 
instruction  in  arithmetic  is  much  broad¬ 
er  and  more  varied  than  the  narrow  lim¬ 
ited  learnings  that  are  so  frequently  re¬ 
garded  as  of  primary  importance  by 
teachers  and  specialists  in  mathematics. 
Too  often  teachers  regard  computational 
skill  as  the  major  objective  of  arithmetic 
instruction.  They  overlook  the  impor¬ 
tance  of  many  other  outcomes  described 
above  that  are  of  obvious  importance  in 
planning  and  evaluating  the  arithmetic 
program. 

Numerous  ways  have  been  devised  for 
evaluating  the  extent  to  which  the  ac¬ 
cepted  objectives  of  instruction  in  arith¬ 
metic  are  being  achieved.  The  four  most 
widely  used  methods  of  appraising  the 
behavior  of  the  learners  with  respect  to 
the  various  outcomes  discussed  above 
are: 

1 .  Measurement 

2.  Testing 
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3.  Observation 

4.  Interviews  with  the  learner 
and  his  associates. 

Measurement  means  the  use  of  stand¬ 
ardized  instruments  which  give  us  a 
measure  of  the  individual’s  level  of 
achievement  as  compared  with  that  of 
other  children  of  his  age  and  level  of 
development.  Formerly  the  scope  of 
standardized  tests  was  limited  almost 
altogether  to  the  appraisal  of  computa¬ 
tional  skills  and  the  ability  to  solve 
verbal  problems.  In  recent  years  meas¬ 
uring  devices  have  been  constructed 
which  deal  with  such  important  out¬ 
comes  as  insight  into  our  number  sys¬ 
tem,  the  ability  to  interpret  graphic  and 
tabular  materials,  and  knowledge  of  the 
social  applications  of  arithmetic. 

Testing  means  the  use  of  less  formal 
procedures  for  securing  a  record  of  some 
kind  about  the  pupil’s  ability  in  some 
aspect  of  arithmetic.  For  example,  the 
record  may  show  the  use  of  teacher 
made  tests,  objective  types  of  examina¬ 
tions,  unstandardized  tests  found  in 
textbooks,  records  of  performance  on 
daily  assignments,  and  similar  pro¬ 
cedures  used  by  most  teachers  to  deter¬ 
mine  the  pupil’s  grasp  of  what  he  is 
learning. 

Observation,  the  third  basic  method 
of  evaluation,  is  used  to  appraise  pupil 
performance  in  areas  of  learning  that 
are  not  readily  checked  by  paper-and- 
pencil  methods.  For  instance,  the  teach¬ 
er  can  observe  the  actions  and  responses 
of  a  learner  to  determine  how  systematic 
and  effective  his  methods  of  work  are, 
how  interested  he  is  in  what  he  is  study¬ 
ing,  and  whether  or  not  he  is  experienc¬ 
ing  difficulties  of  some  kind.  Also  the 
teacher  can  observe  what  the  pupil’s  re¬ 
lations  are  with  his  associates  while  the 
pupil  is  participating  in  some  group  ac¬ 
tivity  involving  a  project  or  the  solution 
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of  a  problem  that  is  of  concern  to  the 
group.  The  teacher  and  children  to¬ 
gether  can  set  up  standards  and  criteria 
that  can  be  used  to  examine  and  evalu¬ 
ate  an  activity  or  a  report  based  on  in¬ 
formation  gathered  from  a  variety  of 
sources. 

Personal  interviews,  the  fourth  major 
method  of  evaluation,  involves  the  use 
of  questions,  check  lists,  inventories, 
anecdotal  records,  tape  recordings,  and 
similar  procedures.  These  data  are  use¬ 
ful  in  securing  types  of  information  of 
various  kinds  about  such  items  as  inter¬ 
ests,  attitudes,  experiences,  methods  of 
thinking  and  study,  understanding  of 
the  work,  learning  difficulties,  and  other 
items  of  similar  nature. 

The  results  of  standarized  tests  of 
computational  skills  are  relatively  easy 
to  interpret  because  the  outcomes  tested 
are  quite  specific.  Norms  based  on  the 
results  of  the  tests  administered  to  chil¬ 
dren  in  all  parts  of  the  country  are 
available.  Usually  the  results  of  stand¬ 
ardized  tests  show  a  wide  range  in  the 
arithmetic  ability  of  children  at  all  lev¬ 
els  of  the  school.  The  higher  the  grade 
level,  the  greater  is  the  range  in  pupil 
performance  and  mastery.  It  is  much 
more  difficult  to  evaluate  such  impor¬ 
tant  but  less  tangible  outcomes  as  in¬ 
sight  into  the  nature  of  the  number 
system,  interests,  attitudes,  and  the  abil¬ 
ity  to  apply  quantitative  procedures  and 
methods  of  thinking  effectively  in  social 
situations.  To  evaluate  these  and  simi¬ 
lar  valuable  outcomes,  the  teacher  and 
others,  particularly  parents,  who  are 
concerned  with  child  growth  and  devel¬ 
opment  must  make  judgments  on  the 
basis  of  a  careful  scrutiny  of  the  behav¬ 
ior  of  the  learner  in  social  situations. 
Obviously  it  is  also  highly  desirable  that 
the  learner  himself  should  participate 
directly  in  the  evaluation  of  his  be- 
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havior.  The  improvement  of  reports  to 
parents  reflects  the  efforts  of  the  schools 
to  give  a  broader  and  a  more  meaning¬ 
ful  evaluation  of  the  growth,  of  their 
children. 

Evaluation  is  a  continuing  process 
that  may  be  applied  at  any  time  in  the 
course  of  the  learning  activity,  regard¬ 
less  of  the  level  of  success  the  learner 
is  having  in  mastering  arithmetic.  On 
the  basis  of  information  secured  by  any 
or  all  of  the  four  general  methods  of 
evaluation  described  above,  the  staff  of 
the  schools  and  all  concerned  with  child 
growth  and  development  can  make  judg¬ 
ments  as  to  the  effectiveness  of  the 
arithmetic  program.  Then  the  combined 
groups  can  plan  any  necessary  adjust¬ 
ments  when  the  need  is  evident.  These 
adjustments  should  be  made  for  chil¬ 
dren  of  all  levels  of  ability.  They  should 
include  those  children  whose  achieve¬ 
ments  indicate  unusual  aptitude  for 
arithmetic,  those  whose  performance  is 
normal  and  in  general  at  a  relatively 
satisfactory  level,  and  those  who  for 
some  reason  are  not  making  the  progress 
that  is  to  be  expected  of  children  of 
their  level  in  ability  and  stage  of  devel¬ 
opment.  The  teacher  faces  the  problem 
of  enriching  the  work  in  artithmetic  for 
the  children  in  the  first  two  categories, 
particularly  the  gifted  learners.  Also 
the  teacher  should  make  necessary  ad¬ 
justments  in  the  instructional  program 
that  will  broaden  and  improve  the 
achievements  of  the  third  group. 

When  it  appears  that  the  outcomes  of 
the  arithmetic  program  are  not  satis¬ 
factory  in  one  or  more  aspects,  the 
teacher  with  the  aid  of  available  con¬ 
sultants  should  examine  the  situation  to 
determine  possible  factors  in  the  total 
learning  situation  that  may  be  contrib¬ 
uting  to  the  unfavorable  conditions. 
Experience  has  shown  that  the  causes  of 
unsatisfactory  growth  may  usually  be 


identified  by  an  analysis  of  four  major 
elements  of  the  learning  situation, 
namely,  (1)  the  curriculum,  (2)  in¬ 
struction,  (3)  the  materials  of  instruc¬ 
tion  and  the  socio-physical  environment 
both  in  and  out  of  school,  and  (4)  the 
characteristics  of  the  pupil  himself.  For 
example,  a  systematic  examination  and 
evaluation  of  the  curriculum  may  show 
that  important  objectives  are  being 
overlooked.  The  contents  of  what  is  be¬ 
ing  taught  may  be  so  limited  in  scope 
that  basic  areas  of  subject  matter  receive 
little  if  any  consideration.  Besides,  the 
content  may  be  much  too  difficult  for 
some  of  the  children,  may  not  be  well 
organized,  may  have  little  social  signi¬ 
ficance,  and  may  not  appeal  to  the  chil¬ 
dren  as  being  worth  while.  Under  such 
circumstances  inferior  results  certainly 
can  be  expected. 

It  is  obvious  that  the  quality  and  skill 
of  instructional  procedures  may  affect 
outcomes  unfavorably.  It  is  often  seen 
that  teachers  treat  all  children  in  the 
same  way,  regardless  of  the  wide  range 
there  is  in  their  levels  of  achievement 
and  learning  potential.  It  is  also  true 
that  teachers  differ  in  their  teaching 
skill,  in  the  care  with  which  they  plan 
their  instruction,  and  in  their  ability  to 
present  arithmetic  meaningfully.  Teach¬ 
ers  sometimes  fail  to  give  adequate  at¬ 
tention  to  problem  solving  and  to  the 
many  applications  of  number  and  quan¬ 
titative  procedures  that  arise  in  other 
curriculum  areas  and  in  the  life  of  the 
community.  Unfortunately  some  teach¬ 
ers  do  not  know  how  to  locate  and  diag¬ 
nose  pupil  difficulties  or  how  to  correct 
these  difficulties  when  once  they  have 
been  analyzed.  The  result  is  that  weak¬ 
nesses  tend  to  accumulate  and  a  gradu¬ 
al  breakdown  in  arithmetic  results. 

Learning  is  also  affected  by  the  qual¬ 
ity  and  adequacy  of  instructional  ma- 
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terials.  A  well  planned  interesting  en¬ 
riched  arithmetic  textbook  is  an  essential 
tool  of  learning.  At  the  present  time 
textbooks  differ  widely  in  the  attractive¬ 
ness  and  appeal  of  their  contents.  Some 
textbooks  provide  materials  especially  in¬ 
tended  for  the  enrichment  of  learning 
experiences  of  the  more  capable  learn¬ 
ers.  In  modern  classrooms  a  variety  of 
learning  aids  supplement  the  textbook 
so  as  to  add  to  the  concreteness  of  learn¬ 
ing  experiences  and  to  make  the  learning 
of  arithmetic  more  meaningful.  The  ar¬ 
ticle  on  page  267  discusses  the  use  of 
supplementary  learning  aids  in  arith¬ 
metic.  The  adequacy  of  supplementary 
materials  and  their  use  are  vital  factors 
in  an  effective  program  in  the  teaching 
of  arithmetic. 

Obviously  the  characteristics  of  the 
learner  himself  also  affect  what  he 
learns  about  arithmetic.  He  may  have 
neither  the  mental  ability  required  to 
master  what  he  is  being  asked  to  learn 
nor  the  ability  to  read  well  enough  to 
understand  the  contents  of  the  textbook 
he  is  using.  He  may  be  handicapped  in 
some  way  physically  w'hich  interferes 
with  successful  learning,  such  as  poor 
\ision.  He  may  not  be  making  an  aggres¬ 
sive  attack  on  the  learning  of  arithmetic 
because  of  indifference  and  a  faulty  at¬ 
titude  toward  the  subject  for  many  dif¬ 
ferent  reasons,  especially  lack  of  suc¬ 
cess.  Finally,  the  home  environment 
from  which  he  comes  may  be  limited 
and  little  is  done  to  stimulate  his  in¬ 
terest  in  arithmetic  or  to  guide  his  learn¬ 
ing  experiences.  These  items  illustrate 
the  multitude  of  conditions  that  are  sure 
to  contribute  to  the  unfavorable  devel¬ 
opment  of  the  child  in  the  field  of  arith¬ 
metic. 

The  analysis  of  the  data  gathered  by 
systematic  evaluation  of  the  product 
should  be  a  cooperative  undertaking 
participated  in  by  all  who  are  concerned 


with  the  child’s  growth  and  develop¬ 
ment.  The  same  thing  is  true  for  the 
analysis  of  factors  contributing  to  un¬ 
favorable  development  of  the  learner, 
including  the  curriculum,  instruction, 
materials,  and  characteristics  of  the 
learner  himself.  The  purpose  of  these 
analyses  should  be  not  only  the  identi¬ 
fication  of  these  factors  but  also  to  pro¬ 
vide  a  basis  for  the  planning  of  steps 
that  can  be  taken  to  bring  about  an  im¬ 
provement  in  the  total  situation.  The 
improvement  program  should  be  many 
sided  so  as  to  meet  the  varying  needs  of 
members  of  the  staff  and  of  the  learners. 
It  may  be  decided  that  there  is  a  need 
of  improving  the  curriculum  in  arith¬ 
metic.  In  many  places  such  programs 
have  been  planned  cooperatively  and 
carried  out  by  the  members  of  the  staff 
in  conjunction  with  parents  and  other 
interested  members  of  the  community. 
Teachers  may  feel  the  need  of  improv¬ 
ing  and  modernizing  their  instructional 
procedures.  Workshops  and  study  groups 
have  been  effective  in  achieving  these 
goals.  Instructional  materials  have  been 
improved  by  means  of  workshops,  ex¬ 
hibits,  demonstrations,  field  work,  and 
visitations.  In  some  communities  ex¬ 
cursions  by  teachers  to  places  of  busi¬ 
ness,  industries,  historical  spots,  and 
similar  activities  have  been  planned  and 
carried  on  by  local  teacher’s  associations 
and  groups  of  business  men.  These  ac¬ 
tivities  have  enriched  and  broadened 
the  backgrounds  of  the  teacher  so  as 
to  enable  him  to  vitalize  instruction  in 
arithmetic.  In  many  places  systematic 
steps  are  being  taken  to  assist  the  teach¬ 
er  to  evaluate  learning  outcomes  in 
arithmetic  and  to  diagnose  and  treat 
learning  difficulties  that  children  fre¬ 
quently  encounter.  A  systematic  com¬ 
prehensive  program  of  evaluation  is  a 
basic  necessity  in  improving  the  instruc¬ 
tional  program  in  arithmetic. 


A  Mathematics  Curriculum 

for  the  Elementary  Schools 

LAURA  K.  EADS 
Bureau  of  Curriculum  Research 
New  York  City  Public  Schools 


TPhe  building  of  a  curriculum  implies 
starting  with  a  design  based  on  a  firm 
and  stable  foundation.  It  is  not  a  one- 
man  or  one-committee  job.  For  a  cur¬ 
riculum  program  to  proceed  beyond  the 
paper-and-pencil  stage,  parents,  pupils, 
teachers,  supervisors,  and  other  inter¬ 
ested  groups  must  have  a  perceptible 
part  at  some  stage  in  its  building.  This 
is  necessarily  a  slow  process.  There  are 
always  some  who  recommend  shortcuts, 
but  there  are  no  shortcuts  to  genuine 
curriculum  building.  This  is  a  process 
which  involves  continuous  change  in 
teachers’  thinking  and  action.  There 
are  those,  impatient  with  the  almost  im¬ 
perceptible  gains,  who  recommend  go¬ 
ing  back  to  the  “good  old  days,” — days 
that  never  actually  existed.  So  far  as 
elementary  mathematics  is  concerned, 
the  inertia  is  particulary  great  because 
of  the  many  years  of  time  and  effort 
invested  in  the  old  ways  by  all  people 
concerned  in  curriculum  building  at  the 
elementary  school  level. 

In  the  fall  of  1945  the  first  steps 
toward  building  a  mathematics  curricu¬ 
lum  at  the  elementary  school  level  were 
taken  in  New  York  City.  Conditions 
were  right  for  this  venture  at  this  time. 
The  entire  elementary  curriculum  was 
being  reorganized  for  the  first  time  in 
20  years  or  more.  There  was  a  wide¬ 
spread  expression  of  dissatisfaction  from 
all  school  levels  and  from  the  public 


with  the  results  obtained  from  elemen¬ 
tary  mathematics.  The  Division  of  Ele¬ 
mentary  Schools  was  planning  a  pro¬ 
gram  of  remedial  arithmetic  which  was 
to  involve  the  use  of  23  classroom  teach¬ 
ers,  one  from  each  field  superintend¬ 
ent’s  district.  The  administration  had 
recently  organized  three  strong  research 
divisions,  one  of  which  was  concerned 
with  curriculum  research.  A  curriculum 
research  project  was  in  operation  in 
classes  of  elementary  school  for  intellec¬ 
tually  gifted  children  from  various  parts 
of  the  city.  Progress  with  these  children 
was  apparent  in  all  areas  of  the  curricu¬ 
lum  with  the  exception  of  arithmetic. 
Eventually  the  gifted  children  them¬ 
selves  were  asked  for  suggestions.  In 
many  of  these  classes  children  said  in 
effect:  “We’d  like  to  understand  what 
we’re  doing  in  arithmetic.”  At  this  time 
a  growing  number  of  educators,  through 
the  medium  of  professional  publications, 
advocated  meaningful  arithmetic  and  a 
program  of  this  kind  was  being  tried 
out  experimentally  in  the  Detroit  Pub¬ 
lic  Schools.  In  New  York  City,  there¬ 
fore,  where  research  was  valued  in  cur¬ 
riculum  building  and  where  a  need  for 
meaningful  arithmetic  was  expresed  by 
the  children  themselves,  a  favorable  cli¬ 
mate  existed  for  trying  out  and  experi¬ 
menting  with  recommendations  made  by 
leaders  in  the  field  of  mathematics  edu¬ 
cation. 
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Planning  and  Initiating  the  Program 

In  New  York  City  all  elementary  cur¬ 
riculum  research  and  development 
must  be  planned  and  conducted  co¬ 
operatively  with  the  elementary  school 
level  division  of  school  organization. 
This  is  a  great  advantage.  Although  this 
administrative  procedure  "slows  up” 
curriculum  research  and  curriculum 
production,  it  is  a  guarantee  against 
studying  problems  or  preparing  materi¬ 
als  that  cannot  be  put  into  practice. 
Moreover,  the  planning  period  neces¬ 
sarily  becomes  one  of  teacher  and  super¬ 
visor  training.  This  creates  relatively 
favorable  conditions  for  conducting  re¬ 
search  along  new  fronts.  The  planning 
creates  the  machinery  for  getting  work¬ 
able  procedures  from  teachers  and  for 
the  tryout  of  tentative  materials  as  they 
are  produced.  Occasionally,  however,  re¬ 
search  and  production  are  delayed  for 
so  long  that  interest  in  and  enthusi¬ 
asm  for  a  particular  project  wane  mark¬ 
edly.  These  periods  did  occur  from 
time  to  time,  but  renewed  enthusiasm 
was  continually  engendered  by  encour¬ 
agement  from  educational  leaders 
throughout  the  country.  As  one  leader 
said:  “New  York  City  can’t  fail.  If  it 
does,  mathematics  education  at  the  ele¬ 
mentary  level  will  be  set  back  a  cen¬ 
tury.” 

Long-term  and  short-term  programs 
for  research,  production,  and  implemen¬ 
tation  were  made.  The  long-term  pro¬ 
gram  was  planned  to  include  increasing 
numbers  of  school  and  lay  people  in 
research,  production,  and  implementa¬ 
tion,  and  to  lessen  the  differentiation 
among  these  three  aspects  of  curriculum 
development.  The  short-term  plan  in¬ 
volved  two  parallel  programs.  One  was 
a  program  of  research  in  a  limited  num¬ 
ber  of  classes  and  the  other,  a  program 
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of  experimental  tryout  of  preliminary 
teacher  training  bulletins  on  a  city-wide 
basis.  This  created  continuous  pressure 
from  the  field  for  more  research  and 
more  production.  The  many  problems 
faced  by  teachers  and  supervisors  in  the 
field  kept  interest  high  in  teaching  ele¬ 
mentary  mathematics  and  served  as  mo¬ 
tivation  for  increasing  numbers  of 
teachers  to  study  and  to  teach  mean¬ 
ingful  mathematics.  Each  new  criticism 
served  as  a  challenge,  to  be  considered 
for  investigation  by  superintendents, 
principals,  mathematics  coordinators, 
classroom  teachers,  teachers  and  super¬ 
visors  at  the  junior  high  and  senior  high 
school  levels,  parent  groups,  the  press, 
and  educators  in  local  teacher  training 
institutions. 

From  the  beginning,  teachers,  super¬ 
visors,  and  researchers  worked  together 
as  peers.  Since  meaningful  mathematics 
was  new  to  all  alike,  new  learnings  were 
necessarily  shared  by  everyone,  and  of¬ 
ficial  lines  of  authority'  were  tempor¬ 
arily  set  aside.  Perhaps  no  other  one 
factor  can  be  said  to  have  contributed 
more  to  building  a  sound  mathematics 
curriculum  at  the  elementary  school  lev¬ 
el.  Teachers  were  free  to  experiment 
without  fear  of  censure.  Supervisors  felt 
free  to  ask  for  help  from  teachers  or 
mathematics  coordinators  or  researchers 
or  anyone  else.  Researchers  were  free 
to  ask  for  experimentation  on  the  part  of 
any  teacher,  and  to  request  professional 
help  anywhere  in  the  United  States. 

The  meaningful  approach  in  arith¬ 
metic  was  tentatively  stated  in  three 
different  ways:  (1)  An  overview  and 
general  statements  for  the  K-2,  3-4,  and 
5-6  grade  levels,  in  a  publication  for  all 
teachers  and  supervisors;  (2)  a  detailed 
outline  of  a  curriculum  research  project 
for  a  selected  group  of  supervisors;  (3) 
a  bulletin  for  experimental  use  by  all 
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primary  grade  teachers.  Experimental 
bulletins  were  prepared  later  for  use 
by  teachers  in  Gardes  4,  5,  and  6. 

During  the  first  phase  of  curriculum 
building  the  research  was  very  little 
ahead  of  the  city-wide  experimental  try¬ 
out.  The'  research  involved  studying 
children  in  their  classrooms  with  par¬ 
ticular  emphasis  on  finding  out  how 
children  at  varying  levels  of  abilUy  think 
when  certain  tasks  were  presented  and 
when  certain  types  of  materials  were 
made  available.  City-wide  experimental 
tryout  started  with  Grade  I  (1948- 
49),  and  proceeded  one  year  at  a  time 
through  the  grades.  Traditional  stand¬ 
ardized  tests  in  arithmetic  were  adminis¬ 
tered  periodically  in  the  classes  involved 
in  the  research.  These  tests  also  were  ad¬ 
ministered  to  all  children  during  the 
sixth  grade.  This  was  essential  in  order 
to  reassure  parents  and  teachers  that  the 
experimental  program  was  at  least  "as 
good  as”  the  memoriter  drill-type  pro¬ 
gram  it  replaced. 

Increasing  Participation  in 
Building  the  Curriculum 

Thousands  of  teachers  were  trying 
out  meaningful  procedures  for  the  first 
time  each  year,  beginning  in  1949. 
(New  York  City  has  approximately 
20,000  public  elementary  school  teach¬ 
ers.)  How  were  teachers  and  their 
supervisors  implementing  the  meaning¬ 
ful  program?  What  were  their  problems? 
Since  personal  opinion  and  rumor  could 
not  be  considered  facts,  plans  were 
made  to  involve  more  teachers  and  su¬ 
pervisors  as  participants  in  the  curricu¬ 
lum  building  process.  Several  procedures 
were  followed: 

1.  A  group  of  principals  and  assist- 
ants-to-principals  organized  a  study  and 
action  research  group.  They  met  several 
hours  a  week  for  a  period  of  three  years. 


They  concentrated  their  attention  on 
problems  pertaining  to  grades  4,  5,  and 
6.  They  planned  research  to  be  con¬ 
ducted  in  their  schools,  shared  experi¬ 
ences,  raised  questions,  evaluated  their 
programs,  and  submitted  reports. 

2.  A  group  of  instructors  from  local 
teacher  training  institutions  met  in  a 
weekly  workshop  to  learn  about  mean¬ 
ingful  mathematics.  Later  they  dis¬ 
cussed  the  problems  they  faced  in  or¬ 
ganizing  a  program  for  supervising  stu¬ 
dent  teachers  in  New  York  City  ele¬ 
mentary  school  classes. 

3.  A  group  from  among  the  Elemen¬ 
tary  Mathematics  Coordinators  organ¬ 
ized  a  weekly  workshop  and  outlined  a 
program  to  provide  a  two-way  flow  of 
mathematical  sequences,  experiences, 
procedures,  and  similar  things  to  and 
from  the  teachers  and  supervisors  in 
their  districts  and  to  and  from  those  in¬ 
volved  in  preparing  bulletins  and  direc¬ 
tives. 

4.  Questionnaires  were  sent  to  the 
teachers  of  grades  1-2,  3-4,  and  5-6  in 
several  districts,  to  be  answered  anony¬ 
mously.  Only  three  questions  were 
asked:  What  curriculum  materials  do 
you  find  most  helpful  and  why?  What 
curriculum  materials  do  you  find  least 
helpful  and  why?  What  curriculum  ma¬ 
terials  do  you  think  should  be  prepared 
and  wby?  Approximately  90  per  cent 
of  these  questionnaires  were  returned. 

Other  develoments  also  contributed 
to  increasing  the  number  of  people  and 
groups  participating  in  curriculum 
building.  The  Board  of  Examiners  in¬ 
creased  its  emphasis  on  meaningful 
mathematics,  year  by  year,  in  its  ex¬ 
aminations  for  supervisors  and  teachers. 
This  gave  impetus  to  the  pre-service  and 
to  the  in-service  training  programs,  as 
well  as  to  participation  in  curriculum 
development  at  the  school,  district,  and 
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city-wide  levels.  Organizations  of  par¬ 
ents  became  particularly  interested  in 
elementary  school  mathematics.  Re¬ 
quests  for  talks,  workshops,  and  courses 
dealing  w'ith  arithmetic  were  so  numer¬ 
ous  that  they  had  to  be  met  by  the  local 
supervisors  and  teachers. 

As  children  who  understand  some 
meaningful  mathematics  were  proceed¬ 
ing  through  the  grades,  the  upper 
schools  were  getting  ready  to  adjust  their 
curriculum  programs  to  meet  the  needs 
of  this  group  of  children.  The  Division 
of  Junior  High  Schools  organized  a 
mathematics  curriculum  committee  to 
prepare  materials  to  be  used  by  the 
teachers  at  this  grade  level.  The  Division 
of  High  Schools  is  now  considering  re¬ 
visions  for  students  at  that  level. 

Teachers’  Problems  in  Building 
a  Curriculum  in  Mathematics 

It  is  important  to  aim  at  involving 
all  teachers  and  supervisors  in  building 
a  mathematics  curriculum.  In  doing 
this,  curriculum  research,  production, 
and  teacher  training  become  part  of  a 
single  plan.  Although  this  results  in  a 
curriculum  in  action  as  well  as  in 
theory,  it  creates  many  problems  as  well. 
Some  of  these,  briefly  stated,  are 

1.  Teachers  are  not  always  able  to 
identify  their  problems  and  to  express 
what  these  really  are.  For  example, 
teachers  may  indicate  that  directive  is 
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“too  verbose”  or  “not  clear”  or  “too  long.” 
What  they  may  really  be  saying  is  that 
they  don’t  see  what  to  do  with  it  in 
their  classrooms. 

2.  Teachers  are  likely  to  over-estimate 
understanding  on  the  part  of  their  chil¬ 
dren.  Many  teachers  judge  children’s 
learning  by  responses  to  questions  given. 

3.  Teachers  do  not  realize  how  much 
there  is  to  learn  about  the  structure  of 
elementary  school  mathematics. 

4.  Teachers  who  are  willing  to  try 
new  procedures  are  sometimes  discour¬ 
aged  from  doing  so  by  neighboring 
teachers.  Teachers  who  are  willing  and 
able  to  experiment  should  be  encour¬ 
aged  to  do  so  by  being  relieved  of  some 
time-consuming  school  duties. 

The  description  of  the  plan  followed 
in  building  a  curriculum  in  elementary 
mathematics  in  New  York  City  necessar¬ 
ily  is  brief.  The  plan  may  not  be  usable 
in  smaller  communities.  Regardless  of 
the  size  of  the  community  in  which  such 
revision  is  undertaken,  it  is  necessary  to 
have  all  groups  who  are  interested  in 
education  participate  in  the  endeavor. 
In  any  extensive  program  of  curriculum 
revision  and  construction,  there  are  in¬ 
evitable  obstacles  and  difficulties  to  be 
overcome.  However,  the  advantages  far 
outweigh  the  undesirable  features  when 
the  function  of  the  program  is  to  enable 
teachers  to  do  an  effective  job  in  in¬ 
struction  in  elementary  mathematics. 


Arithmetic  Preparation 

for  Elementary  Teachers 

FRANCIS  1.  MUELLER 
Maryland  State  Teachers  College,  Tmvson,  Md. 


TThe  mathematics  curriculum  of  the 
elementary  school  in  the  past  twenty- 
five  years  has  undergone  considerable 
change.  Essentially,  the  change  has  not 
been  in  content,  but  in  the  approach 
that  the  student  is  induced  to  take  to 
the  content. 

At  the  risk  of  over-simplification,  this 
change  may  be  described  as  a  switch  in 
emphasis  from  rote  learning  of  arith¬ 
metic,  in  which  stress  was  placed  on 
speed  and  verbal  retention  to  an  em¬ 
phasis  based  upon  the  psychological 
principle  that  the  better  one  under¬ 
stands  something,  the  faster  he  learns 
it  and  the  longer  he  retains  it. 

To  date  this  shift  in  emphasis  has 
produced  a  range  of  effects.  Aside  from 
its  near-universal  acceptance  by  leaders 
in  the  field  of  mathematics  education, 
its  most  significant  impact  has  been  on 
the  arithmetic  textbooks  written  for  use 
in  the  elementary  classrooms.  This  is 
not  surprising,  since  most  elementary 
arithmetic  texts  are  written  by  this  same 
corps  of  leaders  in  the  field  of  mathe¬ 
matics  education. 

But  on  the  whole  it  appears  that  the 
impact  of  this  change  in  emphasis  has, 
in  varying  degrees,  been  less  keenly  per¬ 
ceived  at  other  vital  levels:  those  of  the 
classroom  teacher,  the  elementary  school 
supervisor,  the  school  principal,  and  the 
curriculum  maker  in  teacher  prepara¬ 
tion  institutions.  Because  of  such  un¬ 
even  percolation,  problems  arise. 


Teachers  Complain 

For  instance,  teachers  complain  to 
publishers  that  their  textbooks  are  un- 
teachable.  Upon  investigation  it  is 
usually  found  that  the  teacher,  with 
Procrustean  determination,  is  trying  des¬ 
perately  to  adjust  the  new-approach  text 
to  her  outmoded  preconceptions  of  the 
subject.  The  approach  of  the  troubled 
teacher  is  not  necessarily  invalid,  but 
certainly  she  is  using  the  wrong  tool 
when  she  selects  any  of  the  better  mod¬ 
ern  textbooks  in  arithmetic.  And  it 
might  be  stated  parenthetically  that  she 
will  likely  find  it  rather  difficult,  these 
days,  to  locate  a  textbook  series  that  is 
congenial  to  her  viewpoint. 

The  problem  is  much  the  same  when 
former  teachers  are  persuaded  to  return 
to  the  classroom  after  lapses  of  fifteen 
years  or  so.  Supervisors  are  frequently 
heard  to  remark  that  “breaking  in”  a 
brand  new  teacher  is,  in  many  respects, 
much  easier  than  “reorienting”  a  former 
teacher — and  this  goes  double  for  the 
mathematics  phases  of  the  curriculum. 

At  the  school-principal  and  other 
higher  administrative  levels  another 
facet  of  the  problem  appears.  Here  the 
administrator,  typically  less  conscious  of 
the  tremendous  changes  that  have  taken 
place,  tends  to  think  in  terms  of  what 
arithmetic  was  in  his  day,  when  pro¬ 
ficiency  in  arithmetic  was  measured  by 
speed  of  computation,  when  understand¬ 
ing  of  the  subject  was  equated  with  a 
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facility  at  mechanical  manipulation  of 
symbols.  As  a  consequence,  he  is  prone 
to  diagnose  teacher  difficulties  with 
arithmetic  as  either  deficiency  in  manip¬ 
ulative  computational  skills  or,  more 
likely,  a  want  of  the  right  “techniques.” 
Some  administrators  might  well  find  the 
results  gratifying  were  they  to  redirect 
a  portion  of  their  teachers’  inservice- 
workshop  time  from  the  usual  quest  for 
the  i>erfect  “gadget”  or  “technique”  to 
a  mature  consideration  of  the  funda¬ 
mental  concepts  of  arithmetic  itself. 

In  the  curricula  of  the  teacher  prepa¬ 
ration  institutions  of  our  country  a 
point  of  view  similar  to  that  of  the  afore¬ 
mentioned  administrator  is  all  too  evi¬ 
dent.  Grossnickle’s  study  (2)  in  1951 
verified  this  when  he  found  that  among 
the  129  state  teachers  colleges — all 
members  of  the  American  Association 
of  Colleges  for  Teacher  Educatidn  — 
two-thirds  of  those  offering  curricula  for 
preparing  teachers  for  the  kindergarten 
and  primary  grades,  and  more  than  half 
offering  curricula  for  preparing  teachers 
for  the  intermediate  and  advanced 
grades  required  no  background  mathe¬ 
matics  course.  Layton  (3),  in  a  similar 
study  of  85  teacher  colleges,  found  that 
only  2  out  of  5  required  of  their  pros¬ 
pective  elementary  teachers  as  much  as 
one  course  in  background  mathematics. 
Furthermore,  according  to  Weaver  (5), 
the  situation  is  considerably  worse  in  the 
teacher-preparation  curricula  of  liberal 
arts  colleges  and  university  schools  of 
education. 

“Brush  up”  preparation 

If  one  grants  the  premise  that  mech¬ 
anical  proficiency  in  computation  is 
equal  to  and  interchangeable  with  un¬ 
derstanding  of  arithmetic,  then  the  point 
of  view  currently  held  by  the  majority 
of  the  curriculum  makers  of  our  teach¬ 
er  preparation  institutions  is  valid.  All 
the  prospective  teacher  needs  to  do,  un¬ 


der  this  premise,  is  to  “brush  up” 
rusted  arithmetic  skills  and  she  is  ready 
to  cope  with  the  arithmetic  curriculum 
of  any  grade.  Consequently,  there  is  no 
need  to  offer  a  college  course  nor  to  dig¬ 
nify  such  a  “brush  up”  with  college 
credit. 

But  the  premise  cannot  be  granted 
with  impunity.  Mechanical  proficiency 
is  not  equal  to  and  interchangeable  with 
a  true  understanding  of  arithmetic. 
Studies  such  as  those  conducted  by 
Clennon  and  Orleans  attest  to  this. 

On  a  test  of  80  items  covering  basic 
concepts  of  the  decimal  system  of  no¬ 
tation,  the  integers,  fractions,  decimals, 
and  the  rationales  of  computation — all 
pertinent  to  instruction  in  grades  one 
to  six — Clennon  ( 1 )  found  that  the 
teachers  in  service  in  his  sample  had 
control  of  only  55%  of  these  funda¬ 
mental  and  important  understandings. 
Moreover,  the  study  showed  that  there 
was  no  significant  difference  in  achieve¬ 
ment  in  these  basic  understandings  be¬ 
tween  students  who  had  taken  a  meth¬ 
ods  course  in  “Psychology  and  Teaching 
of  Arithmetic”  (whether  at  the  gradu¬ 
ate  or  under-graduate  level)  and  stu¬ 
dents  who  had  not.  Of  particular  inter¬ 
est  to  those  concerned  with  inservice 
preparation  of  teachers  should  be  Clen- 
non’s  finding  that  this  meager  knowl¬ 
edge  of  basic  arithmetic  concepts  had 
about  zero  correlation  with  years  of 
teaching  service.  In  other  words,  added 
experience  in  teaching  arithmetic  is  no 
guarantee  that  the  teacher  will  grow  in 
her  understanding  of  the  subject. 

Orleans  (4)  reported  essentially  the 
same  drab  picture  after  a  study  of  some 
three  hundred  teachers  in  service  in 
New  York,  Colorado  and  Illinois. 
Among  his  specific  findings:  3  out  of 
5  did  not  understand  partial  products 
in  long  division,  7  out  of  10  did  not 
understand  changing  fractions  to  low- 
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er  and  higher  terms,  2  out  of  3  did  not 
understand  the  meaning  of  per  cent,  2 
out  of  5  did  not  know  that  ten  is  the 
base  of  our  system  of  number  notation. 

It  is  extremely  unlikely  that  the  cur¬ 
riculum  makers  for  teacher  prepara¬ 
tion  institutions  would  be  willing  to  ac¬ 
cept  a  history  background  for  teachers- 
to-be  that  was  comprised  of,  say,  a  mas¬ 
tery  of  the  bones  of  history  as  listed  in 
some  outline-type  of  text;  or  for  their 
geography  preparation  a  similar  mastery 
of  the  superficial  details  of  an  atlas.  Yet 
many  of  these  same  people  seem  to  ex¬ 
hibit  no  hesitancy  whatever  in  justify¬ 
ing  the  arithmetic  preparation  of  such 
potential  teachers  with  a  complete  ig¬ 
noring  of  the  subject,  or  with  possibly 
a  “course”  using  a  seventh  or  eight  grade 
text,  as  Grossnickle  (2)  actually  found 
in  some  instances. 

Not  mumbo-junibo 

It  is  imperative  that  persons  of  re¬ 
sponsibility  in  teacher  education  recog- 
ni^e  that  arithmetic  is  wot  a  mumbo- 
jumbo  ritual  that  needs  only  to  be  mem¬ 
orized  to  be  mastered.  They  must  come 
to  recognize  that  arithmetic  is  an  im¬ 
portant  and  basic  way  of  thinking,  that 
it  permits  of  varying  levels  of  insight 
and  appreciation.  Furthermore,  this  in¬ 
sight  and  appreciation  increases  signi- 
cantly  with  the  increased  maturity  of 
the  beholder.  It  is  folly  indeed  to  believe 
that  a  person  has  reached  his  arithmeti¬ 
cal  saturation  point  at  the  end  of  the 
eighth  grade  when  formal  instruction  in 
the  subject  traditionally  terminates. 

If  the  good  teacher  were  but  a  human 
phonograph  record,  then  all  that  would 
be  necessary  in  his  preparation  would 
be  to  somehow  grove  him  with  exactly 
that  amount  of  subject  matter  that  he 
would  need  to  render  in  the  classroom. 
But  the  making  of  a  good  teacher  is  not 
so  simple.  Anyone  who  has  taught 


anything  from  knot-tying  to  the  most 
esoteric  of  subject  matter  fully  appreci¬ 
ates  the  inestimable  value  of  depth  of 
understanding  in  the  area  in  which  he 
is  teaching. 

This  depth  of  understanding  is  what 
the  typical  classroom  teacher  so  woefully 
lacks  in  arithmetic.  This  is  why  she  can¬ 
not  use  her  textbook  to  anywhere  near 
full  advantage;  the  text  reflects  a  depth 
of  appreciation  held  by  its  authors  that 
the  average  teacher  has  never  even  be¬ 
gun  to  suspect.  This  is  why  publishers 
now  find  it  necessary  to  supply  a  teach¬ 
er’s  manual  for  each  grade  text — a  man¬ 
ual  which  is  frequently  larger  than  the 
text  itself.  As  with  a  lake  in  the  dead  of 
winter,  all  that  is  perceived  by  many 
teachers  of  arithmetic  is  its  frozen  sur¬ 
face;  there  is  little  or  no  awareness  of 
the  depths  that  exist  beneath  its  static 
crust. 

Current  Signs 

There  are  current  signs,  however, 
that  this  need  for  depth  in  subject  mat¬ 
ter  beyond  the  demands  of  a  given  grade 
level  is  beginning  to  receive  recognition 
from  curriculum  makers  in  some  teach¬ 
er  preparation  institutions.  In  recent 
years,  in  the  curricula  of  these  places, 
there  has  been  a  steady  and  significant 
increase  in  the  ratio  of  general  educa¬ 
tion  to  professional  education.  But  gen¬ 
erally  encouraging  as  this  trend  is,  it 
has  not  been  an  unmixed  blessing  in  the 
mathematics  preparation  of  elementary 
teachers. 

Often,  the  mathematics  share  of  this 
increased  emphasis  in  general  education 
has  been  in  the  direction  of  the  usual 
college  algebra-trigonometry-analytic  ge¬ 
ometry  seqence.  In  spite  of  the  fact  that 
such  added  mathematical  exploration 
undoubtedly  broadens  the  perspective  of 
these  future  teachers,  it  actually  makes 
little  direct  contribution  to  that  area  of 
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mathematics  in  which  these  persons  are 
weak,  yet  will  teach:  arithmetic. 

The  greatest  stock-in-trade  for  the 
elementary  teacher,  mathematically 
speaking,  is  a  thorough  knowledge  of 
our  system  of  number  rotation — an 
item  that  is  usually  taken  for  granted 
by  branches  of  mathematics  higher  than 
arithmetic.  Only  in  the  most  recent  al¬ 
gebra  texts  is  so  much  as  a  brief  refer¬ 
ence  made  to  this  all-important  topic. 
The  matter  of  algorisms,  the  rules  or 
patterns  we  follow  in  computation,  re¬ 
quire  the  most  careful  scrutiny  and  un¬ 
derstanding  by  persons  who  aspire  to 
be  competent  teachers  of  modern  arith¬ 
metic.  But  in  algebra  we  simply  take  for 
granted  the  operational  phases  of  addi¬ 
tion,  subtraction,  multiplication  and  di- 
\ision. 

Also  there  is  the  matter  of  the  differ¬ 
ent  species  of  number  expression:  the 
whole  number,  the  fraction,  the  mixed 
numbers,  the  decimals,  the  per  cent. 
How  are  they  alike?  How  are  they  dif¬ 
ferent?  How  are  they  related?  These  dis¬ 
tinctions  are  all  neatly  avoided  in  al¬ 
gebra  where  that  comprehensive  enig¬ 
ma,  the  X,  can  stand  for  one  or  all  of 
them. 

Many  persons  who  are  not  especially 
conscious  of  the  mathematical  demands 
of  the  typical  elementary  classroom  have 
a  tendency  to  take  these  important  basics 
as  a  matter  of  minor  relevance — that  is, 
until  faced  with  the  embarrassing  ques¬ 


tion  of  some  intellectually  curious  mop¬ 
pet  who  wants  to  know  why  you  add 
the  figures  in  a  column  and  not  across, 
or  why  you  indent  when  you  multiply, 
or  why  you  invert  the  divisor  in  division 
of  fractions,  or  why,  why,  why,  ad  in¬ 
finitum. 

It  will  be  patent  to  all  who  will  con¬ 
sider  the  matter  closely  that  the  typical 
algebra  course,  or  trigonometry  or  an¬ 
alytic  geometry  course  for  that  matter, 
despite  its  “rounding-out”  values,  sim¬ 
ply  does  not  provide  the  necessary  in¬ 
sights  into  the  basic  concepts  of  ele¬ 
mentary  arithmetic  at  the  required  level 
of  sophistication.  What  is  needed  is 
coursework  specifically  designed  to  meet 
the  specific  mathematical  demands  of 
the  elementary  classroom;  coursework 
that  will  provide  the  elementary  teacher 
with  a  mature  awareness  and  apprecia¬ 
tion  of  the  foundation  elements,  of  the 
diversity  and  interrelatedness  of  the 
myriad  parts  which  go  to  form  the  struc¬ 
ture  of  arithmetic;  coursework  that  will 
provide  a  consciousness  of  the  whole 
against  which  one  may,  with  security 
and  understanding,  teach  the  segments 
of  the  subject  pertinent  to  a  given  grade 
level. 

Only  with  such  college-level  course- 
work,  with  such  a  specific  objective,  will 
we  be  able  to  maximize  tbe  output  of 
teacher  competence  in  arithmetic  with 
what,  in  an  already  overcrowded  teach¬ 
er-education  curriculum,  will  perforce 
be  limited  input. 
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Part  III:  Ends  Dictate  the  Means 

T 

HROUGHOUT  history  there  have 
been  no  ideal  ends  which  were  at¬ 
tained  with  non-ideal,  inhumane 
means,  just  as  there  has  been  no 
free  society  which  was  built  by  slaves. 
Nothing  so  well  reveals  the  reality 
and  greatness  of  ends  as  the  methods 
used  to  attain  them.^® 

With  these  words,  written  in  a  cell 
to  which  he  has  been  confined,  Milovan 
Djilas,  ex-Vice  President  of  Yugoslavia, 
characterizes  the  relationship  that  ex¬ 
ists  between  the  goals  sought  by  a 
society  and  the  means  employed  to  real¬ 
ize  these  ends.  The  relationship  between 
means  and  ends  has  been  made  explicit 
many  times  before  by  competent  stu¬ 
dents  of  society  and  probably  more  flu¬ 
ently,  but  tbe  uniqueness  of  Djilas’  state¬ 
ment  lies  less  in  the  language  employed 
than  it  does  in  the  realization  of  Djilas’s 
former  position  in  the  Communist  hier¬ 
archy.  These  are  the  words  of  a  disil¬ 
lusioned  man  who  sees  Communist 
ideology  in  perspective. 

We  now  turn  to  the  ends  implicit  in 
both  Communist  -writing  and  the  phil¬ 
osophy  of  an  American  free  society. 
Only  when  we  examine  closely  the  di¬ 


vergent  aims  of  these  two  societies  and 
reappraise  the  means  used  to  attain 
these  ends  can  we  readily  see  an  answer 
to  the  question  posed  early  in  this  ar¬ 
ticle,  viz.,  “Are  Soviet  educational 
methods  appropriate  for  American 
schools?” 

What  are  the  aims  of  Communism? 

In  an  analysis  of  Communist  aims, 
care  must  be  taken  that  one  early  iden¬ 
tifies  the  difference  between  the  aims 
of  the  early  Communist  movement  and 
the  aims  of  post-Marxian  communists. 
As  an  example,  in  pre-revolutionary 
days  Marx  and  Engles  envisioned  Com¬ 
munism  being  embraced  by  the  majority 
of  the  proletariat  or  working  class;'® 
hence  the  name  Bolshevism  the  Russian 
word  for  majority.  However,  in  1918 
Lenin  perverted  the  concept  of  the  ma¬ 
jority  when  his  Communist  Party — a 
fraction  of  the  total  population — seized 
the  reigns  of  government  from  Russia’s 
first  and  only  democratically  elected 
government.  Since  this  is  but  one  of 
countless  perversions  of  original  doc¬ 
trine  it  becomes  necessary  to  analize 
Communist  aims  in  terms  of  post-revo¬ 
lutionary  doctrine  rather  than  original 
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Marxian  philosophy.  The  creators  of 
contemporary  communist  aims  are  Lenin 
and  Stalin.  It  is  from  the  writings  of 
these  men  that  the  aims  of  Communism 
can  be  identified. 

Lenin  and  his  followers  set  for  them¬ 
selves  three  tasks.  The  first  was  “con¬ 
ceived  in  terms  of  the  total  sociali/.ation 
of  indusm ,  trade,  and  finance,  the  col¬ 
lectivization  of  agriculture,  and  the  in¬ 
dustrialization  of  the  economy.”^^  To 
achieve  this  goal  a  series  of  five-year 
plans  was  inaugurated  in  1928.  The 
rallying  cry  of  the  Communists  was, 
“From  each  according  to  his  ability,  to 
each  according  to  his  work.” 

A  second  aim  of  Leninist  Commun¬ 
ism  was  the  expansion  of  the  concept  of 
Husian  Communism  to  that  of  inter¬ 
national  Communism.  The  aim  of  Bol¬ 
shevists  since  Lenin’s  time  has  been  the 
complete  collectivization  of  all  mankind. 

The  third  major  aim  of  contemporary 
Communism  was  the  worldwide  dissem¬ 
ination  of  Marxist-Leninist  dialectical 
materialism.  Dialectical  materialism  is  a 
method  of  studying  nature  and  its  phen¬ 
omena  and  is  dialectical  in  its  interpre¬ 
tation,  i.e.,  it  views  nature  as  being  in 
constant  movement  and  undergoing  con¬ 
stant  change.  The  theory  of  dialectical 
materialism  is  non-spiritual.  “Marxist 
philosophical  materialism  holds  that  the 
world  is  by  very  nature  material,  that 
the  multiple  phenomena  of  the  world 
constitute  different  forms  of  matter  in 
motion,  that  interconnection  and  inter¬ 
dependence  of  phenomena . are  a 

law  of  the  development  of  moving  mat¬ 
ter,  and  the  world  develops  in  accord¬ 
ance  with  the  laws  of  movement  of  mat¬ 
ter  and  stands  in  no  need  of  the  univer¬ 
sal  spirit.”'* 
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1  hat  the  tasks  that  the  communists 
set  for  themselves  are  great,  no  one  can 
deny.  Implicit  in  these  tasks  is  the  role 
that  the  schools  would  play.  Education 
has  been  viewed  from  the  time  of  Marx 
as  an  indispensable  iwlitical  weapon. 
The  school  was  not  viewed  as  an  im- 
|X)rtant  factor  in  bringing  about  the  rev¬ 
olution.  Instead,  party  philosophers  con¬ 
demned  education  as  the  tool  of  the 
bourgeoisie,  used  by  them  to  maintain 
their  own  status  and  to  oppress  the  pro¬ 
letariat.  However,  the  same  party  phil¬ 
osophers  viewed  the  role  of  education 
after  the  revolution  as  the  creator  of 
the  new  Soviet  citizen.  Education  had 
assigned  to  it  the  role  of  re-making  the 
individuals  who  composed  the  Commun¬ 
ist  society.  This  meant  that  the  schools 
had  first  to  eliminate  all  traces  of  capi¬ 
talistic  thinking.  The  schools  were 
charged  with  the  responsibility  of  in¬ 
doctrinating  a  population  in  the  teach¬ 
ings  of  Marx,  Engels,  and  Lenin.  This 
meant  re-orienting  the  pre-revolutionary 
citizen  to  a  new  concept  of  the  nature 
of  the  universe  and  laws  of  social  de¬ 
velopment  (dialectical  materialism);  it 
meant  the  orientation  of  the  Soviet  citi¬ 
zen  to  the  policies  of  the  Communist 
Party  and  to  the  acceptance  of  the  Len¬ 
inist  goal  of  ultimate  world  Commun¬ 
ism.  It  meant  that  the  Soviet  schools 
were  charged  with  not  only  developing 
literacy  among  the  populace  but  with 
shaping  the  very  thoughts  they  held.  It 
meant  instilling  within  the  Soviet  citi¬ 
zen  a  loyalty  to  Communism  so  strong 
that  it  could  endure  the  ever-shifting 
party  line. 

These  then,  are  the  aims  of  contem- 
porarj'  Communism.  They  are  not  the 
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aims  of  Marx  —  the  aims  which  pro- 
|K)setl  the  freeing  of  the  working  man 
from  bondage.  They  are  not  the  aims  of 
Marxian  philosophy  which  declared  that 
there  would  be  a  classless  Utopia  for  a 
class  system  has  developed  within  the 
Soviet  Union:  the  party  members  (char- 
acteri/ed  by  Djilas  as  the  “new  class”) 
as  opposed  to  the  rest  of  Soviet  citizenry, 
i'hese  aims  call  forth  means  of  a  specific 
nature.  What  is  the  character  of  the 
means  employed  to  meet  contemporary 
C  ommunist  aims? 

ilie  means  used  to  iiujdcment 
Communist  aims 

As  w  e  have  seen  in  the  preceding  sec¬ 
tions,  Soviet  education  is  built  around  a 
concept  of  service-to-the-state.  This  ser- 
vice-to-the-state  notion  calls  forth  cer¬ 
tain  specific  practices;  practices  which 
are  designed  to  develop  a  conforming, 
non-questioning  Soviet  citizen.  Obvious¬ 
ly,  this  kind  of  individual  cannot  be  de¬ 
veloped  through  an  educational  system 
which  encourages  freedom  of  ideas  and 
the  freedom  to  exchange  these  ideas 
between  men.  To  develop  the  compliant 
citizen,  Soviet  education  employs  vari¬ 
ous  means  which  adhere  to  the  follow¬ 
ing  principles: 

The  state  praetiees  complete 
monopoly  orer  all  educational  practices 

The  sole  determiner  of  the  curricu- 
lums,  methods  of  instruction,  and  ma¬ 
terials  of  instruction,  in  Soviet  schools 
is  the  Central  Committee  of  the  Com¬ 
munist  Party.  So  powerful  is  the  Cen¬ 
tral  Committee  that  it  extends  its  in¬ 
fluence  beyond  the  school  and  reaches 
into  every  nook  and  cranny  of  the  indi¬ 
vidual’s  life.  I’ducation  in  the  USSR  is 
more  than  a  schixil-oriented  education. 
It  is  a  political  weapon.  In  the  battle  for 

19.  George  S.  Counts,  op.  cit.,  p.  107, 


men’s  minds  Soviet  education  must,  of 
necessitv,  be  all  embracing.  Soviet  edu¬ 
cation  is  political  education,  it  is  moral 
education,  it  is  an  esthetic  and  cultural 
education,  it  is,  above  all,  the  narrow 
training  of  the  specialist.  Soviet  educa¬ 
tion  reaches  into  the  prison  and  “re¬ 
habilitates”  deviationists;  it  reaches  in¬ 
to  the  armed  services  and  educates  the 
military,  it  reaches  into  the  nursery  and 
educates  the  child  at  play. 

The  State  practices  complete 
secularization  of  education 

In  order  to  ensure  the  perpetuation 
of  the  concept  of  historical  and  dialecti¬ 
cal  materialism,  the  Soviets  have  con¬ 
sistently  denied  the  existence  of  spiritu¬ 
al  concepts.  This  has  meant  that  the 
Communist  Party  has  based  its  educa¬ 
tion  upon  a  material  approach  to  life. 
Since  there  is  in  life  only  the  material 
and  not  the  spiritual,  education  has 
taken  on  an  atheistic  flavor. 

As  far  back  as  1929  one  of  many 
siK’ieties  formed  outside  the  school  was 
“  I  he  League  of  the  Militant  Godless.” 
I  he  league  was  composed  of  youngsters 
from  age  fourteen  to  adulthood.  It  had 
a  younger  companion,  “The  League  of 
the  Young  Militant  Godless.”  Counts 
describes  an  interesting  way  in  which 
the  league  influenced  school  practices.”' 

An  interesting  example  ...  is  a 
simple  problem  in  arithmetic  which 
appeared  in  an  approved  textbook  in 
the  second  grade  published  in  1936: 
“Find  out  how  many  children  in 
\our  grade  are  members  of  the 
League  of  Young  Militant  Godless.” 
Treat  separately  the  boys  and  the 
girls.  Draw  in  your  notebooks  two 
columns  of  squares.  One  column 
should  represent  the  godless  boys, 
the  other — the  girls.  Over  the  dia¬ 
gram  write:  ‘The  Number  of  God¬ 
less  in  the  Second  Grade.’  L'nder  the 
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column  write  ‘Boys,’  ‘Girls,’  Alonjj 
with  the  diagram  indicate  the  scale 
on  which  it  is  made. 

During  the  war  years  the  Soviet 
Union  relaxed  its  anti-clerical  attitude. 
Since  the  end  of  the  war  dispatches 
from  Soviet  newspapers  have  indicated 
an  increasing  concern  for  the  lack  of 
anti-religious  teaching  in  Soviet  schools. 
Seminars  have  been  held  in  many  of 
the  Hepublics  to  address  themselves  to 
such  themes  as  “On  the  Relation  of  the 
Communist  Party  and  the  Soviet  State 
toward  Religion  and  the  Church,"  and 
“The  Methml  of  Scientific  Atheistic 
Propaganda.”  Along  with  the  seminars 
have  come  public  denunciations  of 
teachers  wbo  have  been  lax  in  propa¬ 
gandizing  against  religion  or  who  have 
allowed  evidences  of  religion  to  creep 
into  their  teaching  practice. 

The  Soviet  Union  has  not  only  secu¬ 
larized  education  by  separating  church 
and  state,  but  has  actively  attempted  to 
propagandize  against  the  church.  Since 
the  education  of  the  Soviet  citizen  con¬ 
tinues  through  all  the  activities  of  his 
daily  life,  the  rulers  of  the  Soviet  Union 
must  constantly  bring  before  their  citi¬ 
zens  the  non-spiritual,  wholly  material¬ 
istic  concept  of  life  as  viewed  by  tbe 
theoreticians  of  the  Communist  Party. 

The  state  praetices  education  by  decree 

Soviet  education  is  restrictive.  To  in¬ 
still  conformity  its  basic  approach  is 
characterized  by  written  decrees.  “Dis¬ 
cipline  is  regarded  as  a  matter  of  State 
importance  as  well  as  parental  concern 
in  the  USSR.  At  an  early  age  Soviet  chil¬ 
dren  are  taught  conformity — a  passive 
acceptance  of  personal  and  social  disci¬ 
pline.”-'*  To  insure  conformity,  youn- 
sters  at  the  onset  of  school  age  are 


taught  “Rules  for  Children,”  the  decree 
alluded  to  earlier;  the  decree  whose 
"Twenty  Golden  Rules”  apply  with 
equal  vigor  to  the  out-of-school  behav¬ 
ior  of  children  as  well  as  to  their  in¬ 
school  conduct. 

Although  much  of  Soviet  education 
is  characterized  by  the  issuance  of  de¬ 
crees,  not  all  of  these  decrees  appear 
restrictive  to  Soviet  youth.  Within  the 
past  several  decades  the  Soviets  have  re¬ 
vived  one  of  the  Czar’s  most  hated  de¬ 
crees — that  dealing  with  the  need  for  a 
passport  to  travel  \cithin  Russia.  It  has 
been  decreed  that  all  Soviet  young 
people  must  come  under  rigid  passport 
regulations  on  their  sixteenth  birthday. 
But,  to  minimize  the  restrictive  aspect 
of  the  decree,  the  Soviets  have  devel¬ 
oped  much  pomp  and  ceremony  at¬ 
tached  to  the  issuance  of  this  passport. 
An  object  once  reviled  and  castigated  by 
Lenin,  the  internal  passport  today  sym¬ 
bolizes  tbe  arrival  of  maturity,  and  citi¬ 
zenship  and  bas  become,  ironically 
enough,  a  symbol  of  Soviet  freedom. 

Tbe  curriculum  developed  for  Soviet 
schools  and  the  textbooks  used  are  the 
results  of  decrees  by  the  Central  Com¬ 
mittee  of  the  Communist  Party.  The  ac¬ 
tivities  of  the  Komsomol,  the  Commu¬ 
nist  youth  group,  are  the  outgrowth  of 
decrees.  On  each  anniversary  of  the 
Soviet  Union  newspapers  such  as  Prar- 
da  and  Izrestia  print  scores  of  slogans 
to  be  used  by  various  occupational 
groups  to  promote  tbe  celebration  of 
the  founding  of  the  Soviet  Union.  The 
Soviet  citizen  is  subjected  to  so  many 
decrees  for  sucb  a  major  jwrtion  of  his 
life  that  when  major  shifts  in  Com¬ 
munist  policies  occur  the  issuance  of  a 
new  decree  generally  suffices.  The  most 


20.  Education  in  the  USSR.  Bulletin  1957,  Number  14,  U.  S.  Department  of  Health, 
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dramatic  example  of  this  was  the  down¬ 
grading  of  Stalin  during  the  Twentieth 
Communist  Party  Congress,  in  1956. 
Stalin,  for  years  eulogized  along  with 
Lenin,  was  now  accused  of  the  most 
heinous  crimes  against  the  Soviet  peo¬ 
ple!!  Such  radical  shifts  in  official  atti¬ 
tude  would  not  be  possible  were  it  not 
for  an  education  which  prepared  citizens 
to  accept  decrees  without  question. 

The  state  marshals  its  educational 

resources  for  the  good  of  the  state 

A  fourth  method  for  implementing 
the  aims  of  Communism  and,  perhaps, 
the  most  unique  feature  of  Soviet  edu¬ 
cation,  is  the  insistence  of  the  Commu¬ 
nist  Party  that  education  serve  the  State. 
This  has  wide  ramifications  which  ul¬ 
timately  are  reflected  in  the  total  pro¬ 
fessional  manpower  supply.  Contem- 
ITorarv  Comniunism  has  as  one  of  its 
purposes  the  overtaking  of  the  Western 
W'orld  in  the  area  of  science  and  its 
dependent  technologies.  Since  educa¬ 
tion  is  a  political  weapon  and  since  it  is 
a  handmaiden  of  the  State,  the  em¬ 
phasis  is  not  upon  what  education  can 
do  for  the  welfare  of  the  individual  but 
rather  what  the  education  of  the  indi¬ 
vidual  can  do  for  the  welfare  of  the 
State. 

Because  of  this  one  unique  feature 
the  Central  Committee  of  the  Commu¬ 
nist  Party  has  established  certain  pri¬ 
orities.  High  among  these  priorities  has 
been  the  necessity  of  literally  raising  the 
Soviet  Union  by  its  own  bootstraps  to 
develop  a  science  and  a  technology  sec¬ 
ond  to  none  in  the  world. The  Soviet 
educational  system  is  geared  to  this  pur- 
|x)se.  The  Soviet  students  rewarded  for 
displaying  an  interest  and  an  ability  in 
the  high-priority  sciences;  his  educa¬ 


tion  is  free  and  his  life  as  a  student  is 
subsidized.  A  student  in  higher  educa¬ 
tion  and  in  a  critical  scientific  area  gets 
paid  from  290  rubles  per  month  in  his 
freshman  year  to  395  rubles  per  month 
as  a  fifth-year  student  with  a  bonus  of 
25%  additional  pay  for  excellent 
grades.  His  pay  continues  while  on  va¬ 
cation  and  he  gets  a  30%  discount  on 
hotel  rates  while  on  vacation. -- 

However,  once  the  Soviet  student 
enters  into  a  field  of  study  he  rarely,  if 
ever,  leaves  that  field  of  study.  An  over¬ 
riding  obligation  for  bis  free  and  sub¬ 
sidized  education  is  his  service  to  the 
State.  The  Soviet  graduate’s  continued 
interest  in  the  field  for  which  he  is  pre¬ 
pared  is  of  little  concern  to  the  Soviet 
L'nion.  It  has  an  investment  in  his  edu¬ 
cation  and  his  wishes,  interests,  and  as¬ 
pirations  arc  subordinated  to  tbe  im¬ 
mediate  political,  technological,  and 
economic  needs  of  the  State. 

What  arc  the  aims  of  an 

American  free  society? 

.As  in  the  case  of  Communism  when 
one  attempts  to  undertake  a  discussion 
of  the  aims  of  a  people,  it  soon  becomes 
apparent  that  aims  are  dichotomous,  the 
stated  aims  of  a  people  are  not  always 
a  true  reflection  of  their  real  aims.  Un¬ 
like  the  aims  of  Communism,  however, 
the  stated  aims  of  an  American  society 
have  been  more  closely  reflected  in  the 
real  aims  of  its  people  than  anywhere 
else  in  the  world.  The  most  dramatic- 
example  of  this  in  recent  times  has 
been  the  historic  ruling  on  segregation 
made  by  the  United  States  Supreme 
Court  on  May  14,  1954.  Were  the  real 
aims  of  the  American  people  vastly  dif¬ 
ferent  from  its  stated  aims  such  a  decree 
could  not  have  been  handed  down  from 


21.  For  an  excellent  evaluation  of  the  status  of  Soviet  science  see  Robert  Wallace, 
“First  Hard  Facts  on  All  Russian  Sciences”  Life  43:109-122  (December  16,  1957). 

22.  Mikhail  Kruglyansky,  "The  College  Student  in  the  Soviet  Union”  USSR,  No.  7. 
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the  nation’s  highest  tribunal. 

The  aims  of  a  people,  however,  are 
not  the  basic  building  blf)cks  of  its  so¬ 
ciety.  For  these,  one  must  go  back  to  the 
values  held  by  its  people.  There  have 
been  many  statements  of  the  American 
value  system  over  the  past  175  years  of 
the  existence  of  the  American  nation, 
but  perhaps  none  so  succinctly  stated  as 
those  appearing  in  George  S.  Counts’ 
Education  aud  American  CArilizatiou 
Counts  identifies  five  values  which  typi¬ 
fy  the  American  value  system:  ( 1)  the 
Judaic-Cdiristian  ethic,  (2)  the  human¬ 
istic  spirit,  (3)  science  and  the  scienti¬ 
fic  method,  (4)  the  rule  of  law  and  (5) 
the  democratic  faith. 

The  jiidaic-Christian  ethk 

Our  American  society  is  founded  up¬ 
on  the  principle  that  proclaims,  without 
qualification,  the  supreme  worth  and 
dignity  of  the  human  being.  FAery  man 
is  precious  because  he  is  unique,  be¬ 
cause  he  is  himself  and  no  other.  It 
proclaims  that  "all  institutions  and  social 
arrangements  are  to  he  evaluated,  to  be 
accepted  or  rejected  to  be  -preserved  or 
modified,  as  they  affect  the  lives  of  in¬ 
dividual  human  beings.”  In  the  words  of 
Jesus  and  of  the  Jewish  prophets  before 
him,  “Fven  the  Sabbath  was  made  for 
man,  and  not  man  for  the  Sabbath.” 

Philosophers  and  some  theologians 
might  question  Counts’  humanistic  in¬ 
terpretation  of  the  Judaic-Christian 
ethic  on  the  grounds  that  power  resides 
not  within  man  but  within  his  God. 
However,  even  the  Judaic-Christian 
ethic  has  its  own  dualism.  Certainly, 
the  non-fundamentalist  approach  to  the 
teachings  of  the  Jewish  prophets  and 
of  Christ  and  his  disciples  adheres  to 
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the  concept  which  is  central  to  their  be¬ 
lief  that  the  power  to  do  good  or  to  do 
evil  resides  solely  within  man.  This  no¬ 
tion  does  not  obviate  tbe  more  funda¬ 
mentalist  conception  of  man’s  relation 
to  the  universe  and  would  most  certain¬ 
ly  admit  that  there  is  a  power  higher 
than  that  which  resides  within  man. 
The  important  notion  here  and  one 
which  most  directly  affects  the  Ameri¬ 
can  value  system  is  that  the  power  to 
do  good  or  to  do  evil  is  man’s. 

Although  Americans  have  successful¬ 
ly  separated  the  church  from  the  state 
in  matters  educational  and  political,  the 
impact  of  the  ethical  teachings  of  the 
two  major  religions  of  American  society 
have  indeed  made  their  mark  upon  the 
\merican  value  system. 

The  humanistic  spirit 

Ibis  value  commitment  views  the 
powers  that  reside  in  man  as  the  key 
determinants  of  his  destiny.  What  man 
is  today  and  what  he  may  become  to¬ 
morrow  rest  solely  upon  his  own  efforts 
and  his  own  decisions.  Because  man  is 
viewed  as  the  fulcrum  around  which  is 
built  a  society,  society  exists  for  man 
rather  than  man  for  society. 

A  concept  such  as  this  denies  au¬ 
thoritarianism  and  rejects  its  brutal  re¬ 
strictions  upon  the  movement  of  in¬ 
dividuals.  A  society  committed  to  a  hu¬ 
manistic  philosophy  cannot  accept  dog¬ 
matism;  it  cannot  accept  restriction  on 
learning  of  new  knowledges  nor  can  it 
deny  to  the  individual  the  right  to  ex¬ 
periment  with  new  ideas,  and  new 
modes  of  behavior.  In  the  words  of 
Counts:-^ 

I  The  humanistic  spirit]  knows  no 
master  except  the  ideal  of  truth,  and 
it  realizes  that  truth  itself  grows  and 


23.  George  S.  Counts.  Education  and  American  Cirilization.  (New  York:  Bureau  of 
Publications,  Teachers  College,  Columbia  University,  19S2,)  pp.  220-291. 
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changes  both  its  substance  and  its 
contours  with  the  advance  of  knowl¬ 
edge  and  thought.  To  it  the  burning 
of  b(K)ks,  the  closing  of  libraries,  the 
putting  of  scientists  in  uniform,  and 
the  regimentation  of  the  mind  con¬ 
stitutes  a  degradation  of  the  |X)wers 
and  a  betrayal  of  tbe  hopes  of  man¬ 
kind. 

Science  and  the  scientific  method 

Tliis  value  commitment  declares  a 
profound  belief  in  tbe  method  of 
science  as  the  only  truly  reliable  method 
for  obtaining  knowledge  about  the  world 
of  nature  and  man  that  has  ever  been 
discovered  or  devised.  It  declares  that 
truth  is  not  static;  that  the  search  for 
truth  is  an  on-going  search.  It  accepts 
dogma  only  as  an  hypothesis  to  be  tested 
through  the  scientific  method.  It  does 
not  allow  either  a  philosophical  or  po¬ 
litical  commitment  on  the  part  of  a 
society  to  render  final  man’s  concept  of 
man  nor  his  relationship  to  the  uni¬ 
verse. 

The  rule  of  law 

The  rule  of  law  guarantees  to  the  in¬ 
dividual  freedom  of  speech,  press,  and 
religious'  worship,  freedom  of  political 
and  civic  assembly,  freedom  from  arbi¬ 
trary  arrest,  trial,  and  punishment.  The 
rule  of  law  does  not  proclaim  a  man 
guilty  and  then  seek  to  force  him  into 
the  Procustean  bed  of  confession.  This 
value  commitment  is  a  commitment  ad¬ 
hered  to  verbally  by  totalitarian  societies 
but  yet  perverted  by  these  same  societies 
through  the  means  they  employ  to  im¬ 
plement  this  ethic. 

The  democratic  faith 

This  tenet  affirms  the  worth  of  the 
individual — it  regards  political  and  civil 
liberty  as  the  only  dependable  guardian 
of  individual  worth  and  equality'.  Our 
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American  \’alue  sy  stem  rests  on  law  and 
orderly  process,  on  democratic  morality , 
on  individual  opportunity  and  individu¬ 
al  responsibility.  A  faith  in  democracy  is 
a  faith  in  individuality  and  is  a  concept 
central  to  the  American  value  system;  it 
declares  boldly  that  the  ultimate  good 
of  a  society  rests  solely  in  the  assurance 
that  the  individual  is  given  every  op- 
portunty  to  realize  his  potentialities,  and 
to  fulfill  his  own  desires.  The  vast  re¬ 
sources  of  a  state  are  readily  marshalled 
to  help  the  individual  realize  his  goals 
rather  than  marshalling  the  individual’s 
potentialities  to  meet  the  goals  of  the 
state. 

Means  employed  to  implement 
the  American  value  system 

The  American  educational  system  is 
unique  in  several  ways:  (1)  it  em¬ 
phasizes  freedom  of  choice  on  the  part 
of  the  individual,  (2)  it  presents  a  bal¬ 
anced  curriculum  from  the  kindergarten 
through  the  baccalaureate  degree,  (3) 
it  minimizes  artificial  standards  and 
makes  possible  educational  opportunity 
for  all,  (4)  it  emphasizes  learning 
through  participation,  (5)  it  makes  the 
individual  the  focal  point  for  all  educa¬ 
tional  activities,  and  (6)  it  places  the 
responsibility  for  the  education  of  the 
young  completely  in  the  hands  of  local 
and  state  agencies. 

f  reedom  of  choice  on  the  part 
of  the  individual 

One  of  the  identifying  characteristics 
of  a  citizen  in  a  free  society  is  his  abilitv 
to  make  intelligent  choices.  This  abilitv 
cannot  be  acquired  automatically  when 
an  individual  reaches  maturity,  but  must 
be  nurtured  early  in  his  life.  The  Ameri¬ 
can  child  is  given  an  opportunity  to 
make  choices — and  to  make  mistakes  in 
his  choices — from  the  time  he  enters  the 
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kindergarten.  He  is  taught  the  skill  of 
making  decisions  in  many  ways.  He 
helps  his  teacher  and  his  classmates 
plan  a  portion  of  the  school  activities  in 
which  he  will  engage;  he  takes  part  in 
student  government;  he  is  taught  to 
work  within  a  group;  he  is  taught  the 
skill  of  making  decisions  within  a  group, 
as  well  as  reaching  individual  decisions. 

As  the  student  grows  older  and  ma¬ 
tures,  he  is  encouraged  to  use  his  formal 
education  to  determine  his  future  oc¬ 
cupational  status.  With  the  help  of 
skilled  counselors  the  student  selects 
courses  in  high  school  that  will  help 
prepare  him  for  college  or  for  a  suc¬ 
cessful,  rich  life  should  he  choose  to 
terminate  his  formal  education  after 
completing  the  secondary  school.  The 
choices  he  makes  are  important  to  him 
and  must  be  made  intelligently.  To  help 
him  make  his  decisions  with  some  de¬ 
gree  of  intelligence  trained  guidance 
workers  administer  tests  that  will  give 
the  student  a  picture  of  his  academic- 
abilities,  his  intellectual  potential,  his 
(K'cupational  preferences  and  aptitudes 
and  an  over-all  picture  of  his  basic  per¬ 
sonality.  W’ith  these  assists  the  student 
learns  to  determine  his  own  destiny. 

A  balanced  program  from  the  kinder¬ 
garten  through  the  baccalaureate 

Another  distinguishing  characteristic 
of  American  educational  method  is  the 
concept  of  a  balanced  curriculum;  a  bal¬ 
ance  between  the  humanities  on  the  one 
hand,  and  the  sciences  on  the  other. 

Science  and  mathematics  have  played 
a  basic  role  in  bringing  man  from  ill- 
clothed,  ill-fed  savagery  to  the  high  lev¬ 
el  of  living  of  contemporary  western 
civilisation.  The  technological  develop¬ 
ments  of  the  past  centuries  have  most 


assuredly  helped  man  to  free  himself 
from  the  controls  of  his  physical  en- 
\  ironment  and  even  promise  in  the  fu¬ 
ture  to  help  man  control  the  weather, 
harness  the  energy  of  the  sun,  make  the 
ocean  the  chief  source  of  power,  and  to 
free  himself  from  the  very  planet  that 
spawned  him.  It  becomes  increasingly 
evident  that  if  man  is  to  survive  in  a 
free  society  he  must  be  able  to  reach  out 
to  the  stars  through  a  mastery  of  the 
secrets  of  the  universe;  it  is  equally  evi¬ 
dent  that  he  must  first  control  himself. 
Charles  E.  Odegaard,  recently  made  ex¬ 
plicit  the  purposes  of  the  social  sciences: 

YV'e  need  to  know  and  understand 
the  spiritual  and  moral  requirements 
demanded  of  each  of  us  in  our  rela¬ 
tions  with  our  fellow  citizens  and 
with  other  nationals,  if  we  are  to 
preser\e  free  and  liberal  institutions 
.  .  .  This  is  the  business  of  the  hu¬ 
manities  and  the  social  sciences  .  .  . 
the  arts  too  have  their  place  in  aid¬ 
ing  us  in  the  search  of  self-revelation. 
They  are  not  a  mere  luxury  for  idle 
moments  but  a  level  of  discourse 
which  is  an  integral  part  of  man’s 
conversation  with  himself  when  he 
strives  to  see  himself  whole  as  a 
thinking  and  feeling  creature.^-'' 

From  the  time  the  American  student 
enters  the  kindergarten  of  the  American 
public  school  be  experiences  a  program 
designed  to  help  him  understand  him¬ 
self,  his  fellow  man,  and  his  relation¬ 
ship  to  the  universe.  American  educa¬ 
tion  has  been  dedicated  to  tbe  idea  that 
through  a  wide  variety  of  experiences 
the  individual  will  find  his  own  fulfill¬ 
ment.  The  individual's  interests  are  not 
shaped  to  meet  the  exigencies  of  the  day 
but  are  given  free  rein  to  develop  as  his 
own  abilities  and  desires  dictate.  At  each 
succeeding  level  of  education  the  young¬ 
ster  is  encouraged  to  develop  an  area  of 


25.  Charles  E.  Odegaard,  “Toward  the  Conquest  of  Fear.”  Report  to  the  American 
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specialization.  Through  his  twelve  years 
of  public  education  the  student  pro¬ 
ceeds  from  a  general  education  to  one 
more  specific.  Even  at  the  undergradu¬ 
ate  level  of  the  university  the  student’s 
Hrst  years  are  devoted  to  acquiring  a 
hroad  outlook  on  life.  As  he  proceeds  to 
advanced  work,  the  student  places  great¬ 
est  emphasis  upon  an  area  of  specializa¬ 
tion  and  less  upon  education  of  a  more 
general  nature,  though  continuance  of 
his  formal  education  in  the  humanities 
is  encouraged  even  through  the  doctor¬ 
ate. 

luJucatioml  ojjportutiity  for  all  citizens 

A  superficial  analysis  of  educational 
opportunity  in  many  countries  would 
lead  one  to  believe  that  the  principle  of 
universal  education  is  widespread.  Up¬ 
on  closer  examination,  however,  one 
finds  that  in  many  cases  universal  edu¬ 
cation  becomes  universal  education  for 
those  who  can  qualify,  and  those  who 
can  qualify  arc  those  who  have  been 
able  to  stand  the  rigors  of  state-con¬ 
trolled  examinations.  In  many  countries 
where  universal  education  is  claimed 
students  take  formal  examinations  at  age 
ten  or  eleven;  examinations  that  deter¬ 
mine  early  their  occupational  future  in 
a  very  real  sense  their  future  social  stat¬ 
us.  Moreover,  not  all  successful  grad¬ 
uates  of  the  secondary  schools  can  go 
on  to  institutions  of  higher  learning 
even  though  they  are  qualified  and  have 
a  desire  to  do  so,  for  if  classroom  space 
is  not  available,  many  nations,  includ¬ 
ing  the  Soviet  Union,  control  the  mini¬ 
mum  score  on  entrance  examinations  to 
fit  the  number  of  classroom  openings. 

In  the  United  States  arbitrary  manip¬ 
ulation  of  test  results  and  other  artificial 
standards  are  minimized  to  allow  those 
desiring  further  education  an  opportuni¬ 
ty  to  continue  their  formal  schooling. 


This  is  not  to  imply  that  academic- 
standards  are  not  present  in  American 
education.  The  elimination  rate  at  the 
university  level  at  the  end  of  the  senior 
year  is  as  high  as  forty  percent  of  those 
who  started  as  freshmen.  The  standards 
employed  by  American  institutions  of 
higher  learning  are  based  upon  the  stu¬ 
dent’s  performance  over  an  extended 
period  of  time  rather  than  the  result  of 
a  single  test  situation.  This  has  proved 
to  be  a  more  expensive  alternative  but 
Americans  are  committed  to  the  value 
which  stresses  the  opportunity  of  the 
individual  to  develop  his  interests  and 
his  native  endowments  to  the  fullest. 

Periodically,  in  every  state  legislature 
in  the  United  States,  presidents  of  state- 
supported  institutions  appear  before  leg¬ 
islative  committees  to  plead  for  funds 
necessary  to  accommodate  increased  en¬ 
rollments  in  their  colleges.  The  basic  as¬ 
sumption  in  these  fiscal  discussions  is 
that  students  will  not  be  turned  away 
from  educational  institutions  because  of 
lack  of  classrooms  and  laboratories;  that 
all  who  have  completed  the  requisite 
preliminary  formal  education  shall  have 
the  opportunity  to  continue.  This  is  the 
unique  difference  between  American 
universal  education  and  universal  edu¬ 
cation  in  other  countries. 

Emphasis  upon  learning 
through  participation 
It  has  become  axiomatic  in  American 
public  education  to  tbink  of  learning 
experiences  as  being  active  ones.  As 
\N  hitebead  points  out,  tbe  conception  of 
learning  that  dictates  that  “Students 
should  learn  passively,  and  then  having 
learned,  should  apply  knowledge’’  is  a 
psychological  error. 

.  .  .  The  applications  are  part  of  the 
the  knowledge.  For  the  very  mean¬ 
ing  of  the  things  known  is  wrapped 
up  in  their  relationships  bevond 
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themselves.  1  his  unapplied  knowl- 
edj>c  is  knowledge  shorn  of  its  mean¬ 
ing  .  .  .  C'elihraty  does  not  suit  (an 
education).  It  must  mate  itself  with 
action.-” 

The  student  in  attendance  in  Ameri¬ 
can  public  schools  torlay  participates  ac¬ 
tively  in  a  number  of  different  ways;  he 
helps  to  plan  the  work  in  which  he  will 
be  involved;  he  is  encouraged  to  dis¬ 
cuss  and  to  question  the  things  he  reads, 
and  the  statements  he  hears;  he  is  en¬ 
couraged  to  use  as  authority  his  own  ver¬ 
ification  of  concepts,  ideologies,  results 
of  experimentation  and  the  like.  Ob- 
\iousIy  not  ail  things  can  be  or  need  to 
be  \erified  by  tbe  student  before  they 
become  truth  but  the  student  is  en¬ 
couraged  to  look  on  those  things  which 
he  cannot  immediately  verify  as  subject 
to  change. 

The  American  student  learns  his 
democratic  values  by  being  encouraged 
to  participate  democratically  in  many 
of  the  learning  activities  of  the  school. 
He  is  encouraged  to  participate  in  com¬ 
munity  activities  suitable  to  his  own 
age  group,  e.g.,  Bov  Scouts,  clubs, 
fund-raising  activities,  church  related 
activities,  and  the  like. 

At  the  heart  of  this  characteristic  of 
American  education  lies  a  commitment 
to  the  problem-solving  method.  Subject 
matter  is  studied  as  a  means  of  solving 
problems  rather  than  as  an  end  in  it¬ 
self.  By  placing  learning  in  an  activity- 
centered  context,  knowledge  then  be¬ 
comes  instrumental  in  learning  new 
knowledge  and  the  entire  process  of 
learning  becomes  a  dynamic  one. 

The  individual  as  the  focal  jTOint 
for  all  educational  activities 

The  concept  central  to  the  American 

26.  Alfred  N.  Whitehead,  “Harvard: 
(September,  1936). 

27.  Arthur  I.  Gates,  et  al.,  Educational 
millan  Company,  1949),  pp.  305-306. 


x  alue  system  proclaims  that  opportunity 
for  indivdual  achievement  and  satisfac¬ 
tion  must  take  precedence  over  any  other 
purpose  of  education.  It  does  not  adhere 
to  the  notion  of  subjugating  the  indi- 
xidual’s  aspirations  for  the  good  of  the 
state,  for  the  individual  in  a  democratic 
society — his  abilities,  his  aspirations, 
his  iikkIc  of  behavior — is  viewed  as  the 
prime  factor  in  what  a  society  itself  be¬ 
comes. 

The  entire  educational  enterprise 
from  the  kindergarten  through  the  uni¬ 
versity  is  organized  to  fulfdl  this  basic 
purpose.  ,\s  early  as  the  junior  high 
school  years  students  are  given  an  op- 
|X)rtunity  to  make  choices  between 
courses  offered  in  the  curriculum.  The 
elective  system  has  developed  in  the 
American  school  because  it  has  been 
recognized  that  education  is  for  the  in¬ 
dividual  and  not  the  individual  for  edu¬ 
cation. 

The  prominent  theories  of  contem- 
orary  education  stress  the  interests  of 
children  as  basic  to  the  learning  process. 
Psychological  learning  theory  empha¬ 
sizes  the  goal-seeking  behavior  of  man, 
the  necessity  of  the  individual  possess¬ 
ing  a  level  of  aspiration  to  which  he  may 
direct  his  energies.  Studies  in  learning 
have  long  indicated  the  effectiveness  of 
internalized  goals  upon  the  ultimate  lev¬ 
el  of  achievement  of  the  individual. 
“Complacent  persons  learn  very  little. 
...  It  is  when  their  energies  converge 
upon  well-defined  and  attainable  goals 
that  improvement  takes  place.”-' 

Another  dimension  of  the  concept 
that  stresses  the  role  of  the  individual 
as  the  focus  for  educational  activities  is 
that  of  creativity.  Creativity  is  an  indi¬ 
vidual  phenomenon. 

The  Future,"  Atlantic  Monthly,  158:267, 
Psychology  (Third  Edition)  (New  York:  Mac- 
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W  hat  is  important  about  education 
creativity  is  that  it  helps  children, 
youth  and  adults  to  make  the  most  of 
themselves.  Indeed,  we  seek  a  crea¬ 
tive  education  not  to  produce  artists, 
but  to  grow  better  men  and  women; 
for  we  hold  that  only  through  an 
education  that  furthers  creativity  can 
we  give  every  individual  an  oppor- 
tunitv  for  fullest  self-reali/ation  and 
simultaneously  equip  every  individu¬ 
al  for  the  maximum  of  service  to  his 
fellow  men. 

Finally  it  is  in  furthering  creativity 
that  freedom  and  democraev  have 
their  greatest  promise  for  mankind. 
To  be  sure,  political  freedom  .  .  . 
economic  freedom  .  .  .  social  free¬ 
dom  exercises  a  benficial  and  enobl- 
ing  influence  on  humanity.  But  man’s 
freedom  to  become  all  he  is  capable  of 
becoming  in  the  creative  sense  is  the 
ultimate  flower  of  a  free  societv.^** 
Thus,  the  curriculum  is  designed  to 
offer  a  wide  variety  of  experiences 
through  which  the  student  can  fulfill  his 
own  aspiration  and  the  methodology 
employed  in  the  instruction  of  youth 
emphasizes  the  importance  of  keeping 
the  individual  as  the  focal  point  of  the 
instructional  program.  In  essence,  all 
of  the  educational  resources  of  the  na¬ 
tion  are  marshaled  to  help  the  individual 
become  what  he  most  desires  to  be. 

The  local  community  assumes  responsi¬ 
bility  for  the  education  of  the  young 

As  early  as  1647  the  General  Court 
of  Massachusetts  ruled  that  local  com¬ 
munities  support  schools  for  their  chil¬ 
dren.  In  the  three  hundred  and  ten 
years  since  the  founding  of  compulsory 
education  in  the  colony  of  Massachu¬ 
setts,  Americans  have  been  jealous  of 
their  traditional  prerogative  to  maintain 
and  control  the  policies  of  their  own 
schools.  So  strong  is  the  feeling  for  lo¬ 
cal  control  of  the  public  schools  that 


even  in  times  of  dire  national  emergency 
— even  with  the  threat  of  utter  annihi¬ 
lation  by  Soviet  intercontinental  ballistic- 
missiles — some  American  educators  and 
some  of  the  American  people  refuse  to 
accept  federal  fiscal  aid  for  fear  of  losing 
their  control  over  the  destinies  of  their 
l(KaI  schools. 

Ihe  economics  of  the  contemporary 
scene  demands  supplementary  fiscal  aid 
from  federal  funds  for  the  adequate 
maintenance  and  development  of  Ameri¬ 
can  public  schools,  yet  widespread  jeal¬ 
ousy  of  local  autonomy  has  prevented 
the  development  of  stronger  public 
schools.  That  the  aim  of  local  autonomy 
is  exemplary  cannot  be  seriously  ques¬ 
tioned.  Unfortunately,  proponents  of 
federal  aid  to  education  have  been  un¬ 
successful  in  communicating  the  ability 
of  the  federal  government  to  supply  fis¬ 
cal  aid  to  public  schools  without  de¬ 
manding  control  of  liKal  educational 
policy. 

Actually,  the  United  States  is  unique 
among  its  world  neighbors  because  it  has 
no  national  ministry  of  education.  Re¬ 
cently  a  new  cabinet  post,  the  Depart¬ 
ment  of  Health,  Education  and  W'el- 
fare,  was  created  which  has  as  one  of 
its  functions  a  concern  for  American 
education.  For  several  decades  the 
L'nited  States  has  maintained  an  Office 
of  Education  but  never  has  the  Office  of 
Education  or  the  Department  of  Health 
Education  and  Welfare  sought  to  de¬ 
velop  a  national  curriculum  or  any 
national  standards  to  which  all  schools 
must  comply.  Education  on  the  national 
level  in  the  United  States  has  always 
been  considered  a  service  function  of 
the  federal  government  but  never  a  leg¬ 
islative  one. 


28.  Ernest  O.  Melby.  “Education  for  Creativity”  Michigan  State  University  College  of 
Education  Quarterly.  East  Lansing,  Michigan:  Winter,  1957,  pp.  7,  18. 
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This  insistence  on  the  part  of  the 
American  people  for  local  control  of 
the  schools  merely  reflects  values  iden- 
tihed  earlier.  As  we  review  the  values 
held  by  the  American  people — their  be¬ 
lief  in  ethical  conduct,  in  the  impor¬ 
tance  of  the  human  being,  in  the  scien¬ 
tific  approach  to  the  solution  of  prob¬ 
lems,  in  the  inherent  belief  in  law,  and 
in  the  ultimate  worth  of  the  individual 


— the  means  employed  to  implement 
these  aims  are  consistent  with  the  aims 
themselves.  For  that  matter,  the  means 
employed  by  the  Soviets  to  realize  their 
basic  aims  arc  consistent  with  the  aims 
of  their  society.  The  question  which 
needs  to  be  considered  at  this  point  is 
the  appropriateness  of  employing  Soviet 
means  to  achieve  American  aims. 

(To  be  continued  next  month') 
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Head  Faster — and  Get  More  From 
Heading.  By  Nila  Banton  Smith.  Prcnticc- 
Hall.  1958.  387  pp.  $5.95. 

Due  to  the  complexities  of  life  in  today’s 
fast-moving  world,  there  has  arisen  in  the 
adult  American  a  deeply-felt  need  to  read 
faster  and  Ix'tter.  Dr.  Nila  Banton  Smith’s 
book,  "Read  Faster — and  Get  More  From 
V’our  Reading”  is  a  ‘‘do-it-yourself’  book, 
geared  to  meet  one’s  personal  need  for  fast, 
retentive  reading,  whether  this  need  be  for 
advancement  in  a  business,  professional  or 
academic  career,  or  for  pleasurable  reading 
in  one’s  leisure  time.  It  is  also  designed  for 
use  as  a  basic  text  in  reading  improvement 
courses  for  adults. 

The  basic  techniques  in  the  art  of  rapid, 
effective  reading  are  presented  in  a  step-by- 
step  sequence.  The  author  introduces  each 
chapter  with  anecdotes  or  explanations  which 
set  the  frame  of  reference  for  the  technique 
to  be  developed.  Each  reader  begins  with  a 
self  inventory,  and  by  following  the  instruc¬ 
tions  and  practicing  their  applications  con¬ 
scientiously  he  can  achieve  whatever  goals 
in  reading  efficiency  he  may  desire. 

The  chapter  headings  are  eye-catching,  and 
the  topics  are  introduced  so  that  the  reader 
may  relate  them  to  his  personal  experiences. 
For  example,  “Shop  Before  You  Read”  intro¬ 
duces  the  reading  techniques  necessary  for 
previewing  an  article  or  book. 

Speed  in  reading  is  not  emphasized  for  its 
own  sake,  but  is  always  related  to  compre¬ 
hension,  and  to  the  purposes  for  which  one 


is  reading.  The  various  chapters  include  vo¬ 
cabulary  lists,  self-testing,  timing  and  scoring 
devices  and  comprehension  questions  and 
answers.  The  reader  is  alerted  to  recognize 
the  important  words  that  signal  a  change  in 
pace  or  thought,  and  the  “hidden  persuasion” 
or  “loaded”  words  used  in  propaganda. 
Much  practice  is  given  in  skimming,  scan¬ 
ning  and  selecting  essential  facts  from  a  mass 
of  material. 

There  are  two  unusual  chapters  in  this 
book.  One  deals  with  the  reading  of  common 
legal  documents,  such  as  leases,  insurance 
policies  etc.;  the  other  is  directed  to  heads 
of  business  firms  concerning  the  values  to  be 
derived  from  and  procedures  to  use  in  in¬ 
stalling  a  reading  improvement  program  in 
their  own  offices  and  the  differentiated 
courses  which  they  may  use  for  training  ex¬ 
ecutives  or  employees  who  do  different  tyjies 
of  reading. 

This  book  fulfills  the  basic  purpose  for 
which  it  was  written — to  help  a  person  to 
read  as  well  as  he  wants  to  read.  The  clear 
type,  the  human,  informal  introductions  to 
the  chapters,  the  abundance  of  practice  ma¬ 
terial,  the  timing  and  scoring  devices,  and 
the  encouraging  and  the  understanding  view¬ 
point  of  the  author,  all  serve  to  make  this 
book  essential  to  those  adults  who  wish  to 
read  faster,  with  greater  efficiency  and  un¬ 
derstanding. 

— Anna  S.  Harris 
Reading  Specialist 
Minnie  S.  Graham  School 
Mount  Vernon,  New  York. 


A  Look  at  Drill 

GARRY  CLEVELAND  MYERS 
Editor,  Highlights  for  Children 
Honcsdale,  Pennsylvania 


TThe  word  drill  has  almost  disap¬ 
peared  from  educational  literature,  ex¬ 
cept  by  way  of  condemnation.  Some 
teachers  suppose  it  is  something  “sinful.” 

The  chief  reason,  perhaps,  why  drill 
has  come  into  disrepute  is  that  it  usually 
has  meant  mere  repetition,  therefore 
repetition  of  the  wrongs  along  with  the 
rights.  Have  a  whole  classroom  of  third 
or  fourth  grade  pupils  drill  in  the  usual 
way  on  the  basic  addition  and  subtrac¬ 
tion  combinations;  written  or  oral  test¬ 
ing  of  the  children  on  these  and  many 
of  these  children  will  give  incorrect  re¬ 
sponses  over  and  over  again.  Apparently 
they  repeat  the  wrongs  as  often  as  the 
rights. 

The  teacher  assumes  that  the  wrongs 
w'ill  drop  out  and  the  rights  grow  strong¬ 
er;  that  the  wrongs  will  soon  be  on  the 
scaffold  and  the  rights  upon  the  throne. 
But  the  wrongs  keep  wearing  crowns 
together  with  the  rights.  Repetition  of 
incorrect  associations  tend  to  help  fix 
them  in  the  child’s  memory  as  surely  as 
repetition  of  the  correct  associations  help 
to  fix  them. 

The  same  may  happen  when  children 
are  drilled  together  on  column  addition 
or  simple  subtraction;  or  when  there  is 
similar  drill  on  spelling  lists  of  words. 
It  even  may  happen  when  individual 
children  are  set  to  do  over  and  over 
similar  work. 

A  widely  prevalent  practice  is  to  have 
no  child  study  the  correct  spelling  of  a 
word  until  he  has  spelled  it  wrong,  and 


often  many  times  wrong.  There  are  con¬ 
flicting  results  on  investigations  of  pre¬ 
test  spelling.  I  know’  of  none  in  which 
the  stage  was  set  so  the  non-pre-tested 
group  were  carefully  guided  in  avoiding 
repetition  of  wrong  spelling.  More  care¬ 
ful  studies  with  scientific  rigor  are 
needed  in  this  field;  in  various  fields  of 
drill,  indeed. 

I  propose  a  definition  of  effective  drill 
— repetition  of  what  has  already  been 
learned  correctly — overlearning.  Chil¬ 
dren  don’t  mind  doing  again  and  again 
what  they  know  they  can  do  with  pre¬ 
cision.  They  may  like  it.  All  the  talk 
about  drill  being  dull  and  boresome  pre¬ 
supposes  drill  to  be  mere  repetition  and 
repetition  of  wrongs  as  well  as  rights. 

There’s  very  little  place  in  elementary 
practice  for  teaching  the  child  to  go  over 
and  over  correctly  an  essential  fact  he 
will  need  for  the  rest  of  his  life,  like  9 
and  8  are  17,  or  b-u-s-y  spells  busy. 
Usually  he  is  tested  over  and  over  on 
such  before  he  has  mastered  them. 
W  here  does  he  get  practice  at  learning 
such  items  alone?  Where  does  he  ac- 
qire  self-reliance  at  such  learning? 

Most,  if  not  all,  workbooks  in  spelling 
don’t  have  the  pupil  repeat  the  correct 
spelling  of  a  word  often  enough,  as  a 
rule,  to  master  it  even  for  the  moment, 
let  alone  for  permanent  use.  Even  in 
high  school,  if  he  studies  chemistry',  he 
will  need  to  learn  some  symbols  in  con¬ 
nection  with  their  meaning.  And  he 
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hardly  will  master  them  without  fre¬ 
quent  repetition,  without  learning  them 
by  heart. 

If,  later,  he  enters  dentistry  or  medi¬ 
cine,  he  won’t  get  far  in  certain  courses 
like  anatomy  without  a  lot  of  good  old- 
fashioned  “boning.” 

If,  instead,  he  enters  a  graduate 
school  of  education,  he  may  pursue 
courses  in  which  drill  and  memorizing 
are  derided.  But  unless  he  does  some 
“boning”  on  a  few  essential  items  of  the 
course  before  his  examinations  come,  he 
may  not  pass! 

\\  hether  the  pupil  in  the  middle  or 
upper  grades  studies  the  spelling  of  as¬ 
signed  lists  of  words  or  those  he.  lists 
himself,  he  will  need  to  practice  the 
correct  spelling  of  each  word  right  be¬ 
fore  him  as  he  carefully  names  the 
letters  in  right  order  o\er  and  over  till 
he  has  completely  mastered  its  spelling. 
And  with  few  exceptions,  he  also  needs 


to  practice  still  more  in  the  spelling  of 
this  word  in  a  meaningful  setting,  or  as 
a  separate  word  in  order  to  retain  its 
correct  spelling. 

Often,  however,  conflicting  principles 
operate.  If  we  held  literally  to  the  aim 
of  helping  a  child  as  far  as  possible 
never  to  spell  a  word  wrong,  we  could 
not  easily  encourage  him  in  creative 
writing. 

Some  teachers  wisely  induce  children 
to  put  down  their  ideas  on  paper,  not 
worrying  about  spelling,  punctuation  or 
capitalization.  Thus  their  creative  ex¬ 
pression  may  be  unhampered  to  this  de¬ 
gree.  These  teachers  then  evaluate  the 
creation,  regardless  of  its  spelling  and 
the  like. 

But  they  don’t  stop  here,  as  a  rule, 
they  go  back  then  or  later  with  the 
child  to  help  him  have  practice  at  cor¬ 
rect  repetition  on  the  spelling  and  other 
essential  items. 
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ScHooLHOcsE.  Edited  by  Walter  Mc- 
Quade.  N.  Y.  Simon  and  Schuster.  1958. 
$10.00. 

Schoolhouse  came  into  being  through  the 
efforts  and  foresight  of  the  .\luminum  Com¬ 
pany  of  America.  Three  years  ago,  this  com¬ 
pany  enlisted  the  aid  of  a  group  of  architects 
and  engineers  and  set  them  to  work  on  the 
problems  involved  in  putting  up  schools.  The 
result  is  this  book  of  fine  photographs  and 
detailed  text.  The  volume  deals  with  such 
matters  as  structure,  design,  plumbing  and 
heating,  ventilation,  as  well  as  such  prelim¬ 
inary  problems  of  bond  issues  and  the  like. 
The  appearance  of  the  book  is  quite  timely 
iK-eausi'  our  citizens  are  torn  between  the  de¬ 
sire  to  construet  the  best  schools  for  their 
children  and  the  desire  to  keep  taxes  low. 
The  volume  will  be  an  invaluable  guide  for 
school  board  members,  architects,  and  con¬ 


tractors.  School  administrators  and  parents — 
not  to  forget  teachers — will  also  want  to 
study  its  designs  and  plans. — W.  P.  S. 

Psychopathic  Personality  and  Neu¬ 
rosis.  By  A.  A.  A.  Terruwe,  M.  D.  Trans¬ 
lated  by  Conrad  W.  Baars,  M.  D.  N.  Y. 
Kenedy.  1958.  $3.50. 

Dr.  Terruwe  is  a  specialist  in  neurology 
and  psychiatry.  She  studied  medicine  at 
Utri-cht  and  completed  her  studies  at  Leiden. 
At  present  she  is  a  practicing  psychiatrist  at 
Nijmegen,  Holland.  In  this  book,  the  first  of 
her  volumes  to  be  translated  into  English, 
she  ascribes  many  neurotic  disorders  to  faulty 
religious  training.  The  entire  work  is  based 
on  orthodox  Thomistic  philosophy  and,  con¬ 
sequently,  does  not  draw  on  the  contemporary 
schools  and  research  in  psychology. 

— W.  P.  S. 


LEADERS  IN  EDUCATION  XIII 

DR.  FREDERICK  H.  LUND 


The  One  Who  Brought  Understanding  to  the  Problems 
of  the  Emotions 


ily  back  to  Taulov,  Denmark,  where 
most  of  his  relatives  still  reside,  Fred 
was  trained  to  be  a  briek-layer.  But 
the  young  Fred’s  yen  for  meeting  the 
greater  issues  of  the  human  spirit  could 
not  be  satisfied  in  the  relative  security 
and  routine  life  as  a  brick  mason  in 
Denmark.  So  in  1914  he  emigrated  to 
the  U.  S. 

Iwen  in  growing  America,  although 
busy  at  his  trade,  he  did  not  find  the 
challenge  his  spirit  demanded  until  he 
entered  college  and,  in  1921  was  grad¬ 
uated,  with  a  B.A.  degree  and  Phi  Beta 
Kappa  honors,  from  the  University  of 
Nebraska.  This  turned  the  skilled  crafts¬ 
man  into  a  scientist  and  scholar. 

\\  hile  Dr.  Lund  is  nobody’s  disciple, 
there  were  other  individuals  than  his 
father,  who  strongly  influenced  him.  He 
first  became  intrigued  with  the  ideas 
of  William  James  through  his  philo¬ 
sophical  studies  continued  at  Nebraska, 
where  he  earned  his  Master’s  degree  in 
1923.  Since  James  had  come  to  psychol¬ 
ogy  with  a  strong  biological  background. 
Dr.  Lund  was  impressed  with  his  asser¬ 
tion  that  the  future  of  psychology  lay  in 
the  observation  of  the  mind  through  its 
manifestations  in  the  body.  But  the 
idea  of  man’s  functioning  as  a  biological 
unit  was  brought  to  maturity  in  the 
young  student’s  mind  through  the  re¬ 
search  of  Walter  B.  Cannon,  whose 
work  he  came  to  know  intimately  as  a 
student  at  Columbia  L^niversity,  where 
he  received  his  Ph.  D.  degree  in  1925. 


REDERiCK  H.  Lund — psychologist, 
author,  educator — derived  much  of  his 
passion  for  meeting  squarely  the  emo¬ 
tional  problems  of  men  from  his  father 
Hans  H,  Lund  who,  as  a  young  Luther¬ 
an  zealot,  took  his  bride  Johanne  (nee 
Holl)  and  emigrated  to  New  Zealand, 
where  son  Frederick  was  born  on  April 
4,  1894.  Hans  was  a  man  of  great  spirit 
and  immense  personal  conviction,  who 
sought  to  expand  the  influence  of  his 
church  into  the  lives  of  his  fellow  coun¬ 
trymen,  the  European  pioneers  of  New 
Zealand. 

When,  in  1909,  he  brought  his  fam¬ 
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He  rejected  the  more  restrictive  position 
of  John  B.  Watson  and  resisted  the  in- 
Huence  of  Freud  because  psycho-analy¬ 
sis  seemed  to  ignore  some  of  the  essen¬ 
tial  characteristics  of  the  human  organ¬ 
ism. 

Dr.  Lund  taught  at  Columbia  (1923- 
27),  at  Bucknell  (  1927-30),  and  final¬ 
ly  (1931)  became  Professor  of  Psy¬ 
chology'  at  Temple  University,  where  he 
is  still  active.  For  the  past  eleven  years 
he  has  served  as  a  part-time  psychologi¬ 
cal  consultant  to  the  Camden  Public 
School  Clinic,  so  as  not  to  lose  contact 
with  the  realities  of  psychological  prac¬ 
tice. 

In  1931  he  was  also  made  a  member 
of  the  graduate  council  at  Temple,  was 
included  (1934)  in  “Who’s  Who  in 
America”  and  conducted  a  research  pro¬ 
ject  (1935-39)  for  the  American 
Council  on  Education  on  “Emotions 
and  the  Educative  Processes.” 

In  1927  he  published  his  first  book, 
"Psychology,  the  science  of  Mental  Ac¬ 
tivity”  (A.  G.  Seiler,  N.  Y.)  which  went 
into  two  printings.  His  “Emotions  of 
Men,”  published  (McGraw  Hill,  N.  Y.) 
in  1930,  brought  him  immediate  rec¬ 
ognition  in  the  field  of  emotions.  His 
"Psychology,  an  Empirical  Study  of 
Behavior,”  published  in  1933,  (The 
Ronald  Press,  N.  Y.)  and  his  “Emo¬ 
tions,  an  Experimental  Physiological 
Study,"  published  in  1938  (The  Ron¬ 
ald  Press,  N.  Y.)  firmly  established  his 
reputation  as  a  leading  authority  on 
emotions. 

His  journal  publications,  of  which 


there  have  been  thirty  or  more,  have  fur¬ 
ther  established  his  status  as  a  research 
worker.  The  thread  of  his  life  is  seen 
running  through  such  titles  as  “The 
Emotional  and  Volitional  Determinants 
of  Belief”  (1925),  “Why  Do  We 
W'eep?”  ( 1930),  “Educational  Research 
in  the  Field  of  Emotion”  (1931),  “Ado¬ 
lescent  Motivation — Sex  Differences” 
(1944),  “The  Internal  Environment: 
Its  Relations  to  Problems  of  Activation 
and  School  Adjustment”  (1948),  “The 
Nature  of  Mental  Illness”  (1957),  and 
“Biodynamics  vs.  Freudian  Psychody¬ 
namics”  (1957). 

Dr.  Lund  is  now  on  leave  of  absence 
from  his  duties  as  Professor  of  Psychol¬ 
ogy  at  Temple  University,  in  order  to 
carry  out  a  special  commission  to  ex¬ 
plore  and  report  on  “The  Recent 
‘Break-through’  in  Bio-Chemistry  and 
Its  Implications  for  Psychology  and 
Education.” 

Always  a  scientist,  he  has  never  pur¬ 
sued  the  insights  gained  through  his 
devotion  to  obective  research  to  con¬ 
clusions  unjustified  by  the  data.  He  has 
thus  avoided  the  cynical  pitfalls  of  those 
of  lesser  astuteness  who,  unable  to  wait 
for  insight,  have  either  fled  into  the 
speculations  of  philosophy  and  meta¬ 
physics  or  have  wailed  that  “man  is  only 
a  mass  of  protoplasm  pushed  about  by 
time.” 

A  former  student  of  his  recently  re¬ 
marked,  "Dr.  Lund  is  not  only  a  pro¬ 
fessor  who  delivers  his  lectures  but  a 
truly  great  teacher  who  teaches  his 
students.” 


What  the  Schools  arc  Doing  in 
Providing  Learning  Activities 

GUY  WAGNER  . 

Iowa  State  Teachers  College,  Cedar  Falls 


Variety’s  the  very  spice  of  life. 

— Cowper 


TThere  was  a  time  when  pupils  de¬ 
voted  nearly  all  of  their  school  day  to: 

( 1 )  reading  from  the  same  page  assign¬ 
ment,  (2)  reciting,  with  teacher  ques¬ 
tions  based  upon  the  single  textbook 
assignment,  and  (3)  writing  on  class 
assigned  topics.  "Schooling”  took  place 
within  the  school  walls  and  was  largely 
of  a  verbal  nature.  Field  trips  were  few, 
if  any;  audio-visual  education  encom¬ 
passed  only  blackboard  work  and  a  few 
flat  pictures;  experimentation  was  ex¬ 
tremely  limited;  constructional  activities 
were  chiefly  making  the  same  tie  rack, 
etc.,  in  the. high  school  “manual  train¬ 
ing”  class;  and  creative  writing  was  oft¬ 
en  done  surreptitiously  behind  the 
covers  of  that  big  geography  textbook. 
In  many  schools,  library  facilities  were 
so  limited  that  substantial  research  read¬ 
ding  was  impossible  even  though  the 
teacher  might  have  found  the  time  and 
the  imagination  to  plan  for  it. 

It  is  interesting  to  note  the  variety  of 
activities  suggested  in  present-day  cur¬ 
riculum  guides.  These  activities  are 
thought  of  as  resource  ideas  from  which 
the  teacher  may  choose  in  helping  chil¬ 
dren  to  help  themselves  in  learning 
about  the  problem  at  hand;  they  are  to 
be  selected  according  to  their  usefullness 


in  contributing  to  a  given  learning  goal. 
In  good  schools  the  “bread-and-butter” 
activities  such  as  research  reading,  ob¬ 
servation,  discussion,  experimentation 
and  writing  continue  to  fill  the  major 
part  of  the  pupil’s  school  day.  It  must  be 
recognized,  however,  that  the  value  of 
different  teaching  techniques  vary — 
some  methods  may  be  suited  to  one  type 
of  learning  experience  but  not  to  an¬ 
other.  Thus,  a  relatively  minor  tech¬ 
nique  may  be  just  the  right  choice  in  a 
given  situation. 

It  should  be  recognized,  too,  that 
some  children  may  not  have  the  neces¬ 
sary  background  to  use  certain  techni¬ 
ques  successfully.  For  example,  imma¬ 
ture  children  might  flounder  helplessly 
if  put  too  abruptly  into  a  “buzz  session.” 
They  would  surely  be  extremely  bored 
and  restless  if  subjected  to  a  half-hour 
formal  lecture.  The  strong  teacher,  al¬ 
though  he  may  have  certain  methods  as 
his  forte,  nevertheless  has  a  wide  reper¬ 
toire  of  teaching  techniques  and  devices 
on  which  he  may  call  in  order  to  have 
his  teaching  match  the  present  situation. 

The  importance  of  teachers  having  a 
wide  range  of  techniques  and  materials 
is  paralleled  in  other  fields  of  endeavor 
such  as  medicine,  farming,  engineering. 
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and  law.  l  or  example,  the  competent 
doctor  has  a  variety  of  medicines  and 
treatments  with  which  he  is  thoroughly 
familiar.  His  treatment,  however,  may 
vary  with  individuals.  The  important 
thing  for  him  is  to  know  the  whole 
range  of  possible  treatments  and  choose 
the  one  or  the  combination  most  effec¬ 
tive  for  the  case  at  hand. 

As  a  possible  guide  to  a  more  com¬ 
plete,  versatile,  and  wisely-used  program 
of  learning  experiences,  representative 
activities  as  found  in  current  curricu¬ 
lum  guides  are  classified  here  according 
to  categorical  tjpes.’  The  first  four  ac¬ 
tivities  in  each  of  these  categories  are 
briefly  explained. 

CONSTRUCTIONAL  ACTIVITIES 

1.  Models:  By  careful  research, 
data  can  be  gathered  for  making  reason¬ 
ably  accurate  miniatures  of  the  past 
such  as  ancient  buildings  and  prehis¬ 
toric  animals;  also  striking  characteris¬ 
tics  of  present-day  life  such  as  sky¬ 
scrapers,  jet  planes,  and  super  highways. 

2.  Thitigs  that  Work:  Make  a 
simple  telephone  by  use  of  tin  cans;  a 
toy  motor;  a  bottle  xylophone;  a  wind 
sock  (wind  cone)  to  point  the  right 
direction  of  the  wind;  etc. 

3.  Replicas  of  Katiire:^  Make  an 
aquarium,  a  terrarium,  an  anterium,  a 
vivarium,  a  sand  table  scene  of  wood¬ 
land  life,  desert  life,  etc. 

4.  Relief  Maps  and  Globes:  Using 
such  materials  as  paper  mache,  children 
may  develop  better  understanding  of 
terrain  by  making  simple  relief  maps 
and  globes. 

5.  Others:  Puppet  stage  and  pup¬ 
pets,  various  types  of  maps  and  globes, 
three-dimensional  projects,  dioramas, 
mock-ups,  cutaways,  costumes,  stage 
props,  pupil-made  graphic  materials, 
facsimiles,  etc. 
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i)isco\t;rv  and  research 

(Einding  Information) 

1.  lixperimentation:  With  prob¬ 
lems  and  apparatus  geared  to  pupils’ 
achie\ement  levels.  Pupils  need  many 
opportunities  to  discover  ‘‘the  facts”  by 
experimentation. 

2.  Field  Trips:  The  degree  of 
teacher-pupil  planning  necessary  de¬ 
pends  on  the  age  and  “trip  experiences” 
of  the  pupils. 

3.  Study  Questions:  Either  teach¬ 
er  or  pupil  prepared;  used  to  direct  pu¬ 
pils’  search  for  pertinent  information. 

4.  Reading  Assignments:  The  as¬ 
signment  of  certain  reading  references 
for  either  class  discussion  purposes  or 
for  class  reports  remains  a  very  accept¬ 
able  teaching  technique.  The  question¬ 
able  procedure  is  to  use  the  group  text¬ 
book  assignment  as  an  exclusive  pattern 
with  the  pupils  required  to  “re-cite” 
daily  on  the  material.  For  those  who 
have  read  the  assignment  with  under¬ 
standing  this  is  merely  an  exercise  in 
boring  repetition. 

5.  Others:  Interviews,  letters  of 
inquiry,  telephone  calls,  questionnaires, 
surveys,  supervised  study,  individual 
conferences,  analyzing  data,  observa¬ 
tions  (often  searching  for  illustrations 
of  ideas  being  studied),  stereographs, 
utilizing  the  senses  of  touch,  taste, 
smell,  hearing,  and  vision  in  a  variety 
of  ways — also  the  kinesthetic  or  muscle 
sense.  Many  teachers  are  now'  having 
individual  pupils  study  filmstrips  in  a 
“viewer”  as  a  means  of  finding  informa¬ 
tion  related  to  personal  projects. 

DISPLAY 

1.  Graphic  Materials:  Such  as 
diagrams,  charts,  and  graphs,  either 
commercially  prepared  or  pupil  con¬ 
structed,  sketches  and  posters. 

2.  Realia:  The  real  thing  gives 
meaning  to  the  subject  being  studied. 
This  real  thing  may  be  an  artifact,  rep¬ 
resented  by  an  Indian  Arrowhead;  a 


1.  It  is  recognized  that  other  equally  valid  classifications  could  be  made.  The  purpose 
here  is  to  group  activities  of  a  relatively  similar  nature  so  that  teachers  may  more  readily 
sense  if  their  pupils  are  provided  a  reasonable  balance  in  types  of  experiences.  In  many  in¬ 
stances  individual  activities  may  be  expected  to  fit  into  more  than  one  category. 

2.  See  Nature  Study  Equipment,  How  to  Make  and  Use  It,  by  Pauline  L.  Sauer,  Edu¬ 
cational  Service  Publication,  Iowa  State  Teachers  College,  Cc-dar  Falls,  1955.  25(‘ 
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relic,  such  as  great-grandfather’s  Civil 
War  musket;  a  present-day  souvenir  of 
fourth  grade  Billy’s  recent  trip  with  his 
parents  to  old  Mexico;  or  a  discarded 
motor,  still  useful  in  a  study  of  the  elec¬ 
tromagnet. 

3.  Bulletin  Boards:  Displaying  in 
attractive  form  pictures,  charts,  and 
three  dimensional  portrayals  related  to 
a  current  class  study. 

4.  Specimen  Boxes:  One  primary- 
giade  teacher  prepared  small  boxes  of 
such  specimens  as  (  1 )  grains,  (2)  types 
of  cloth,  and  (3)  kinds  of  nails.  Com¬ 
mercial  specimen  boxes  are  also  avail¬ 
able,  for  instance.  The  Specimen  Box  of 
Pebbles,  Chicago  Natural  History  Mu¬ 
seum,  Cost  $1.25. 

5.  Others:  Collections,  chalkboard, 
Hannel  and  felt  bqards,  sand  table, 
science  fairs,  table  scenes,  showcase  dis¬ 
plays. 

GAME  ACTIVITIES 

1.  Self -com petition:  Probably  the 
the  best  single  illustration  of  this  type 
of  game  is  tbe  card  game  called  Solitaire. 
Here,  winning  depends  wholly  on  one’s 
own  efforts.  In  terms  of  school  instruc¬ 
tional  games,  a  good  example  would  be 
a  spelling  game  in  which  a  child  tried  to 
heat  his  own  past  record. 

2.  Partnership:  There  are  literally 
hundreds  of  ways  in  which  two  young¬ 
sters  may  compete  quietly  with  each 
other  in  a  game  situation.  One  of  the 
best  known  is  checkers  another  is  chess. 
In  terms  of  school  instructional  games, 
the  children  could  play  variations  of  vo¬ 
cabulary  games  using  flash  cards. 

3.  Active  Group:  Active  group 
games  are  plentiful — both  for  outdoor 
and  indoor  use.  Teachers  might  es¬ 
pecially  want  to  investigate  instructional 
games  that  teach  as  they  give  pleasure 
and  afford  moderate  physical  activit\ 
within  the  classroom. 

4.  Quiet  Group:  A  search  through 
courses  of  study  in  curriculum  areas 
such  as  reading,  arithmetic  and  the  so¬ 
cial  studies  reveals  a  wealth  of  instruc¬ 


tional  games.  Actually  many  of  these 
games  ^re  merely  goou  teaching  techni¬ 
ques  that  are  given  added  motivation  by 
capitalizing  on  the  “game”  element. 
There  are  such  intriguing  titles  as 
Baeku  ard  lAstening,  Circle  Throie,  Race 
Track,  Read  My  Mind,  Taste  Detective, 
and  Hot  Potato. 

5.  Others:  There  are  many  ways 
in  which  game  activities  could  be  classi¬ 
fied,  for  instance,  they  might  be  classi¬ 
fied  according  to  subject  areas:  arith¬ 
metic  games,  spelling  games,  etc.  It 
seems,  however,  as  though  the  four 
above  classifications  encompass  all  types 
of  games.  As  an  added  observation,  it 
should  be  noted  that  there  are  a  number 
of  commercial  games  that  have  instruc¬ 
tional  value  for  school  and  home  use.-’ 

IDEA  EXCHANGE 

1.  Group  Discusssion:  At  the  pri¬ 
mary-grade  level,  group  discussions  will 
often  need  to  be  sparked  with  well- 
prepared  teacher  questions.  As  children 
develop  skill  in  discussing  problems 
there  should  be  more  emphasis  upon  re¬ 
sponsible  pupil  leadership. 

2.  Buzz  Sessions:  Occasionally  dur¬ 
ing  a  group  discussion  it  may  be  advis¬ 
able  to  have  children  organize  into  sev¬ 
eral  small  discussion  groups.  Here  even 
the  shy  child  will  participate  and  there 
is  more  opportunity  for  everyone  to  ex¬ 
press  an  opinion.  W'hen  the  class  re¬ 
convenes  as  a  single  group  the  smaller 
buzz  session  groups  will  share  their 
findings  and  discussions. 

3.  Committee  Meetings:  During  the 
year  pupils  should  serve  on  a  variety  of 
committees  to  obtain  a  balance  of  ex¬ 
periences.  All  pupils  do  not  need  to  be 
on  a  committee  at  the  same  time. 

4.  Planning  Sessions:  Often  at  the 
beginning  of  the  day,  elementary  school 
teachers  have  a  planning  session  in 
which  plans  for  the  entire  day  are  re¬ 
viewed.  This  in  no  way  means  marked 
deviations  from  the  daily  schedule — it 
does  mean,  however,  that  the  children 
will  be  freshly  oriented  to  the  daily 
work.  Other  occasions  during  the  day 


3.  Upon  request,  an  annotated  list  of  40  commercial  games  may  be  obtained  from  the 
Curriculum  Laboratory,  Iowa  State  Teachers  College,  Cedar  Falls. 
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often  suggest  planning  periods  either 
for  small  groups  or  the  entire  class. 

5.  Others:  Individual  conferences, 
question-answer,  cut-off  story,  psycho- 
drama,  an  open  question  period,  coach 
and  pupil  (where  one  child  coaches  for 
a  while,  and  then  becomes  the  pupil 
while  the  other  serves  as  coach). 

W  RUING  EXPERIENCES 

1.  Stories:  Original  stories  may  be 
triggered  by  ideas  developed  in  nearly 
any  class — on  the  other  hand  the  tech¬ 
niques  of  creative  writing  will  need  to 
be  presented  systematically  during  the 
language  arts  periods. 

2.  Poems:  The  writing  of  poetry 
fosters  creative  thinking  and  teaches 
children  to  present  original  ideas  and 
personal  observations  in  succinct  ways, 
often  using  simple  tbougb  colorful  ex¬ 
pressions. 

3.  Editorials:  Valuable  in  teaching 
children  to  have  well-thought-out  opin¬ 
ions  and  the  courage  to  express  their 
convictions  in  an  open-handed  way. 

4.  Radio  or  TV  Scripts:  Particularly 
in  the  fields  of  science,  language  arts, 
and  the  social  studies,  there  are  manv 
opportunities  for  the  writing  of  mock 
radio  or  TV  scripts — and  in  some  in¬ 
stances  the  writing  of  scripts  for  actual 
presentation  on  a  local  radio  or  TV  sta¬ 
tion.  These  scripts  are  likely  to  give 
added  impetus  to  the  units  currently  in 
progress. 

5.  Others:  Slogans,  riddles,  plays, 
notetaking  (of  both  talks  and  reading 
matter),  class  newspaper,  letters  to  the 
editor. 

ORAL  PRESENTATIONS 

I.  Lectures:  Particularly  at  the 
high  school  level,  teachers  often  pre¬ 
pare  well-organized  lectures  dealing 
with  the  topic  currently  being  studied. 
At  the  elementary  school  level  these  lec¬ 
tures  are  more  likely  to  be  short,  infor¬ 
mal  presentations  by  the  teacher.  There 
is  much  to  be  said  in  favor  of  the  lec¬ 
ture  technique  when  it  serves  to  either 
interpret  or  elaborate  upon  tbe  assigned 
readings.  Often  these  lectures  are  en¬ 


hanced  by  illustrations.  Especially  for 
younger  children  it  is  valuable  to  pause 
(Kcasionally  for  questions  and/or  com¬ 
ments. 

2.  Individual  Reports:  In  pupil 
reports  there  is  a  good  opportunity  to  in¬ 
dividualize  the  difficulty  level  of  the 
work,  while  at  the  same  time  each  pupil 
will  have  something  different  as  well  as 
important  to  present  to  the  class. 
Through  skillful  teacher  guidance  each 
pupil  reporting  will  have  his  presenta¬ 
tion  clearly  in  mind.  It  is  extremely  im¬ 
portant  that  the  listeners  focus  atten¬ 
tion  on  the  “message”  rather  than  on  the 
form  of  presentation. 

3.  Team  Reports:  A  useful  varia¬ 
tion  in  the  technique  of  pupil  reports  is 
to  have  two  or  more  pupils  serve  as  a 
team  in  reporting  to  the  class.  They  may 
report  on  various  phases  of  a  topic,  or 
one  pupil  mav  be  the  questioner  with 
the  other  pupils  giving  the  answers.  This 
technique  affords  both  variety  and  im¬ 
portant  emphases,  thus  promoting  at¬ 
tentive  listening. 

4.  Verbal  Illustrations:  The  good 
teacher  frequently  clarifies  an  idea  by 
the  use  of  an  anecdote,  a  story,  a  joke 
that  helps  make  the  point.  Often, 
through  these  verbal  illustrations,  the 
pupil  will  get  a  “picture  in  the  mind.” 

5.  Others:  Debate,  panel  discus¬ 
sion,  interpretive  reading,  reading  to 
quote  pertinent  information,  symposi¬ 
um,  resource  visitors,  radio  transcrip¬ 
tions,  phonograph  records,  tape  re¬ 
cordings,  disc  recordings,  floor  talks, 
choral  speaking. 

ORGANIZATIONAL  PROCEDURES 

1.  Tests:  One  particular  value  of 
the  essay-t\’pe  examination  is  that  it 
compels  the  pupil  to  organize  his  ideas. 
Eor  this  reason  the  essay-test  answers, 
if  carefully  evaluated  by  the  teacher, 
will  serve  not  only  as  a  measurement  of 
achievement  but  as  a  valuable  teaching 
device.  To  some  degree,  the  well-made 
objective  test  may  also  help  pupils  sense 
tbe  organization  of  ideas. 

2.  Notebooks:  When  pupils  can  be 
made  to  see  tbe  importance  of  well- 
organized  notebooks,  tney  have  an  effec- 
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live  tool  for  patterning  their  informa¬ 
tion  and  recording  it  in  appropriate  and 
readable  classifications.  The  high  school 
student  who  carefully  develops  a  physics 
or  history  notebook  and  the  elementary 
pupil  who  prepares  a  personal  notebook 
of  science  ideas  or  literary  collections, 
have  a  tangible  motivation  to  do  their 
work  with  greater  thoroughness  and  a 
higher  degree  of  personal  interest. 

3.  Card  Files:  One  geometry  teach¬ 
er  had  each  of  his  pupils  develop  a  tool¬ 
box  (card  file)  in  which  they  kept  im¬ 
portant  definitions  and  other  pertinent 
information.  In  an  English  class  some  of 
the  pupils  made  card  files  of  difficult 
words  which  they  had  “conquered,” 
quotations  of  outstanding  “gems”  from 
their  readings,  and  briefly  stated  high¬ 
lights  of  the  stories  read. 

4.  Vertical  File:*  With  the  wealth 
of  current  materials  now  available  in 
the  form  of  pamphlets,  posters,  pictures, 
clippings,  and  tearsheets,  the  vertical 
file  is  nearly  essential  equipment  for  the 
classroom.  As  pupils  help  develop  this 
file  they  automatically  increase  in  or¬ 
ganizational  ability.  Because  such  a  file 
is  organized  on  the  basis  of  “family 
groupings”  the  pupils  soon  learn  how 
to  file,  as  well  as  where  to  get  the  in¬ 
formation  related  to  their  present  stud¬ 
ies. 

5.  Others:  Outlines,  summaries, 
teacher-pupil  planning,  scrapbooks, 
planning  school  events,  preparing  re¬ 
ports. 

PRACTICE  AND  DRILL 

1 .  Listening  Activities:  Blind-folded 
upils  listened  intently  as  a  ball  was 
ounced — first  three  times  and  after  a 

pause,  four  times.  They  then  added  the 
two  series  of  counts  to  find  the  total 
number  of  bounces.  There  are  many 
other  ways  in  which  skills  in  reading, 
spelling,  arithmetic  and  the  like  can  h« 
given  motivated  practice  through  listen¬ 
ing  activities. 

2.  Tape  Recordings:  One  of  the 
best  ways  of  helping  an  individual  an¬ 
alyze  his  speech  habits  is  to  have  him 

4.  See  "Don’t  Overlook  the  Classroom 
78,  No.  1,  September,  1957. 


record  on  tape.  Here  he  can  be  guided  to 
note  his  strong  points  and  weak  points. 
Through  systematic  use  of  the  tape  re¬ 
corder  he  can  actually  hear  the  im¬ 
provement  which  he  makes  in  such  areas 
as  articulation,  pronunciation,  rate,  and 
voice  quality. 

3.  Vocabulary  Drill:  Flash  card 
drill  on  words  is  still  an  acceptable  tech¬ 
nique  for  use  with  younger  pupils  and 
with  some  slow  learners  in  the  inter¬ 
mediate  grades.  There  are,  however, 
more  dynamic  types  of  vocabulary  drill 
such  as  those  found  in  a  number  of  in¬ 
structional  games.  Another  good  vocab¬ 
ulary  drill  is  the  one  where  pupils  fill 
in  blank  spaces  in  a  story  by  use  of  con¬ 
text  clues. 

4.  Spelling  Drill:  This,  of  course, 
is  another  form  of  vocabulary  drill  but 
it  is  mentioned  because  repetition  in 
spelling  is  so  important.  Wffien  children 
write  a  word  correctly  they  are  learning 
both  through  the  visual  and  the  kines¬ 
thetic  senses.  The  oral  spelling  drill, 
properly  used  with  equatecl  groups,  also 
has  merit.  Here  the  children  have  prac¬ 
tice  in  both  saying  and  hearing  the  spell¬ 
ing  of  a  word. 

5.  Others:  Worksheets,  workbooks, 
the  practice  of  manual  skills  such  as 
typewriting  and  handwriting,  and  craft 
techniques  such  as  the  use  of  tools  and 
machines. 

PROJECTED  MATERIALS 

1.  Lantern  Slides:  Particularly  at 
the  primary-grade  levels  the  pupil-made 
lantern  slide  (3i/4"  x  4"  glass  slide) 
has  much  to  commend  it.  This  slide  can 
be  projected  in  either  a  stereopticon  or 
an  overhead  projector.  Manv  kinds  of 
slides  can  be  made:  maps,  illustrations 
of  characters  in  literature,  arithmetic 
problems,  outlines,  etc.  For  various 
techniques  and  materials,  obtain  infor¬ 
mation  from  the  Keystone  View  Com¬ 
pany,  Meadville,  Pennsylvania. 

2.  Opaque  Projections  There  is 
a  wealth  of  instructional  material  im¬ 
mediately  available  to  nearly  any  teacher 
for  projection  on  the  screen  by  means  of 

Vertical  File”  by  Guy  Wagner.  Education,  Vol. 
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the  opaque  projector.  Some  of  these  are 
j'laphic  materials  from  books,  pupil 
drawings,  pictures  from  the  vertical  Hie, 
objects  such  as  leaves  and  coins — all 
of  these  can  be  much  more  easily  viewed 
b\  the  total  class  when  magnihed  on 
the  screen. 

3.  Films:  One  of  the  largest  film 
producing  companies  has  already  made 
about  a  thousand  films  for  schoolroom 
use.  These  films  range  through  virtually 
every  subject  field  and  are  available  for 
use  at  all  grade  levels.  Todav  more  and 
more  teachers  are  taking  advantage  of 
the  contribution  which  projierly-chosen 
instructional  films  give  to  learning. 

4.  Filmstrips:  Because  filmstrips 
are  relatively  inexpensive  and  permit  op- 
|^)rtunities  for  thoughtful  discussion  as 
the  sequence  of  pictures  progresses, 
schools  are  increasingly  building  fairly 
extensive  filmstrip  libraries.  Often  chil- 
ilren  themselves  will  select  a  filmstrip 
for  use  in  supplementing  an  oral  re¬ 
port  on  a  topic. 

5.  Others:  2x2  slides,  overhead 
projection,  television,  stereoslides. 

STAGF-TYPE  PRESENTATIONS 

1.  Socio-drama:  The  socio-drama  is 
particularly  useful  in  helping  children 
analyze  a  problem  which  involves  a 
group  of  people.  The  essential  of  this 
technique  is  that  children  assume  the 
role  of  another  person  in  “acting  out’’ 
a  problem  situation.  In  so  doing  they 
become  intimately  related  to  the  prob¬ 
lem  rather  than  merely  looking  at  it 
from  the  outside.  Often  they  will  take 
the  place  of  a  person  who  has  an  op¬ 
posite  conviction,  which  helps  them  to 
see  the  other’s  point-of-view. 

2.  Informal  Dramatizations:  There 
has  been  a  marked  movement  away 
from  children  memorizing  commercially- 
written  plays,  with  the  replacement  be¬ 
ing  the  informal  dramatization.  Here 
the  children  develop  a  general  notion  of 
the  sequence  of  events  in  the  story  and 
then  “ad  lib’’  their  way  through  the  pre¬ 
sentation.  If  the  dramatization  is  to  be 
used  for  other  than  classroom  purpose 
they  memorize  their  lines  and  develop 
a  more  finished  product.  Even  here. 


however,  they  are  not  merely  parrots 
for  they  themselves  planned  the  drama. 

3.  Assembly  Programs:  Assembly 
programs  today  are,  in  large  part,  re¬ 
flections  of  classroom  activities  which 
hold  interest  for  the  other  children  in 
the  sch(K)l.  Here  we  are  likely  to  find  a 
first-grade  group  presenting  their  ver¬ 
sion  of  Cinderella,  a  third-grade  giving 
a  choral  reading,  and  two  boys  in  the 
fifth  grade  explaining  how  they  made  an 
electric  map. 

4.  Demonstrations:  Demonstrations 
are  classified  as  stage-type  presentations 
because  the  demonstrator  normally  pre¬ 
sents  something  which  might  well  be 
done  from  a  platform.  It  may  be  a  dem¬ 
onstration  of  a  science  experiment,  or 
how  to  operate  a  motion  picture  project¬ 
or,  or  the  way  to  properly  use  a  tele¬ 
phone. 

5.  Others:  Plays,  skits,  pageants, 
pantomines. 

EVALUATIVE  TECHNIQUES 

1.  Oh]ective  Tests:  These  include 
questions  that  seek  answers  w'hich  are 
definite  and  final,  therefore,  each  item 
is  keyed  to  only  one  correct  answer. 
Often  objective  tests  seek  only  simple 
recall,  using  the  trlio,  lehat,  where,  and 
when  type  of  question.  Properly  pre¬ 
pared,  however,  the  objective  test  may 
be  highly  thought-provoking.  This  is  es¬ 
pecially  true  in  the  well-made  multiple 
choice  test.  Here,  the  pupil  often  is 
asked  to  choose  the  best  answ'er  to  a 
“situation,”  or  to  hote  and  why  ques¬ 
tions. 

2.  Thought  Questions:  These  are 
questions  that  are  expected  to  draw  forth 
a  great  deal  of  discussion  and  varying 
opinions.  It  is  like  fishing  in  a  well- 
stocked  lake — there  are  many  types  of 
responses  admissible.  One  example  of 
the  thought  question  w'ould  be,  “W’hat 
is  your  opinion  about  America  giving 
added  financial  aid  to  other  countries? 
VV’hat  reasons  do  you  have?” 

3.  Open-end  Sentences  :  This  tech¬ 

nique  is  used  primarily  in  the  field  of 
guidance.  For  instance,  the  counselor 
may  give  the  beginning  of  a  sentence 
such  as  “Friends  are  . . ” 
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I  he  child,  either  in  writing  or  orally 
will  complete  the  sentence,  thus  reveal¬ 
ing  certain  feelings  that  may  give  a  clue 
to  his  personal  problems. 

This  technique  might  be  capitalized 
b\  classroom  teachers  in  stimulating 
children  to  give  their  opinions  on  topics 
related  to  their  courses.  For  instance,  a 
teacher  might  use  such  an  open-end  sen¬ 
tence  as  ‘The  Civil  War  was  caused  bv 

. . ”  or  “1 

could  improve  my  work  by . 

. . ...”  which,  in  turn,  would 

trigger  a  variety  of  information  and 
opinions. 

4.  Oral  Quiz:  The  oral  quiz,  prop¬ 
erly  handled,  can  be  a  most  dynamic- 
evaluation  instrument.  Through  use  of 
the  penetrating  question,  pupils  can  re¬ 
veal  their  insight  into  a  problem  and 
thus  share  their  best  thinking  with  other 
class  members.  The  important  thing  is 
for  the  teacher  to  avoid  the  use  of  ques¬ 
tions  which  depend  only  on  “Yes”  or 
"No;”  or  on  a  simple  one-word  answer. 
Pupils  should  be  taught  to  give  leader¬ 
ship  in  the  oral  quiz,  for  often  a  well- 
formulated  question  is  a  better  judg¬ 
ment  of  the  pupil’s  understanding  than 
a  correctly-given  answer. 

5.  Others:  Pupil  attitude,  pupil 
production,  pupil  work  standards,  li¬ 
brary  check-outs,  quality  of  oral  reports, 
essay-type  tests,  self-appraisal,  group 
appraisal,  sociometric  techniques,  evi¬ 
dences  of  originality  and  inventiveness, 
contributions  to  class  discussions,  gen¬ 
eral  all-around  value  to  tbe  class  and  tbe 
school. 


In  Conclusion 

The  above  listing  of  a  variety  of 
teaching  techniques  obviously  has  its 
limitations.  In  the  first  place,  such  a 
listing  might  be  interpreted  as  a  recom¬ 
mendation  that  teachers  and  pupils  en¬ 
gage  in  a  hodge-podge  of  activities, 
reaching  frc(|uently  into  a  smorgasbord 
of  techniques.  It  is  also  apparent  that 
other  writers  might  prefer  a  different 
classification  pattern.  Some  might  feel 
that  there  should  be  fewer  but  broader 
categories.  It  is  also  likely  that  tbe  in¬ 
terpretation  given  to  some  of  these  tech¬ 
niques  may  not  have  application  in  cer¬ 
tain  teaching  situations. 

The  imjwrtant  thing,  however,  is  that 
some  such  listing  may  help  a  teacher  or 
a  school  to  better  judge  if  they  are  pro¬ 
viding  pupils  with  a  reasonable  range 
of  experiences  and  an  adequate  balance 
in  activities.  The  teacher  who  is  famil¬ 
iar  with  many  possibilities  is  the  one 
most  likely  to  use  the  method  most  ap¬ 
propriate  for  achieving  the  goal  sought. 
And  young  people,  given  a  reasonable 
variation  in  classroom  routine,  are  likely 
to  respond  with  purpose  and  achieve¬ 
ment.  When  they  do,  school  is  a  place 
where  these  young  people  want  to  be. 

Variety  is  the  mother  of  enjoyment 

— Disraeli 
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It’s  true  that  we  need  the  goad  of  schools  better.  I  think  we  all  are.  I  be- 

criticism  to  keep  us  vigorous.  Toynbee  lieve  that  it’s  natural  for  educators  to 

illustrated  that  in  his  story  of  the  North  strive  to  make  education  better.  Really, 
Sea  fishermen.  Too  much  of  the  catch  that’s  about  two-thirds  of  our  job,  any- 

decayed  before  the  ships  got  home,  so  how — research,  new  knowledge,  and 

they  installed  tanks.  That  didn’t  solve  improved  practice.  On  the  other  hand, 
the  problem,  because  while  none  of  I  don’t  apologize  one  bit  for  what  we 
the  catch  decayed,  life  was  so  easy  have  done.  The  schools  can  be  better, 
for  the  fish  that  they  became  flabby,  and  they  will  be.  But  certainly  they  are 
oily,  and  unpalatable.  Then  the  fisher-  a  lot  better  than  they  have  been.  I  don’t 
men  put  in  a  few  voracious  cannibal  feel  called  upon  to  stand  hat-in-hand 
fish,  and  that  paid  off.  True,  some  of  before  abusive  critics  like  Uriah  Heep 
the  fish  were  unlucky  and  eaten  by  the  and  admit  to  being  a  poor,  miserable 
cannibals,  but  the  rest  were  lucky,  they  sinner  of  a  school  man. 
became  vigorous,  healthy,  and  so  palat-  I’m  getting  a  little  tired  of  people  who 
able  that  they  were  devoured  by  go  around  self-consciously  saying  "We 
humans.  must  welcome  criticism”  and  drinking  it 

We  school  folks  are  being  snapped  at  up  as  if  the  unpleasant  draft  was  a  dry 
now  by  a  lot  of  cannibals,  and  we  cer-  martini.  I  think  it’s  time  to  accentuate 
tainly  are  stepping  faster.  I  imagine  that  the  positive,  point  out  a  lot  of  the  good 
the  result  so  far  is  good.  It  is  possible  things  the  schools  are  doing,  and  give 
to  have  enough  of  even  good  things,  the  people  some  grounds  to  hope  that 
though,  and  I’m  beginning  to  feel  that  because,  like  the  Biblical  parable,  we 
we  have  just  about  had  enough.  It’s  have  made  the  most  of  a  few  talents 
jwssible  to  put  so  many  cannibals  in  we  may  be  trusted  with  more  talents, 
the  tank  that  when  the  ship  comes  home  Whoever  heard  of  a  failure  successfully 
about  all  that  is  left  is  cannibals  and  a  going  to  his  boss  and  getting  a  raise 
few  bony,  neurotic  scarecrows  of  food  and  more  responsibility  because  so  far 
fish.  It’s  possible,  too,  to  criticize  the  he  had  done  such  a  lousy  job? 
schools  and  school  people  so  sharply  A  lot  of  our  critics  are  just  plain 
that  good  education  can  be  destroyed  sadistically  and  brutally  unfair,  and  they 
and  all  who  are  left  to  teach  are  neurot-  can  do  much  damage  to  American  edu- 
ic  nit-wits,  scared  of  their  own  shadows,  cation.  They  can  shove  it  into  directions 
Of  course.  I’m  anxious  to  make  our  which  will  defeat  its  purpose,  which  is 
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to  tailor-make  it  so  that  each  child  is  himself.  The  Board  of  Administration 
given  the  kind  and  the  amount  that  he  got  nervous  and  sent  a  committee  to 
needs  and  can  use.  Some  of  our  critics  find  out  where  he  stood.  He  told  them, 
remind  me  of  the  old  retired  deacon  “I  have  not  yet  made  up  my  mind,  but 
who  enjoyed  church  fights.  A  grand  I  can  assure  you  that  when  I  do  I  shall 
scrap  brewed,  and  he  hadn’t  declared  be  very  bitter  about  it.” 


THE  EDUCATIONAL  FRONTIER 
Vagaries  of  the  "Educated”  Mind 

FRED  G.  WALCOTT 
University  of  Michigan,  Ann  Arbor 
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The  technique  of  sampling  is  fraught 
with  hazards  under  any  circumstances, 
the  most  worrisome  being  that  the  sam¬ 
ples  may  be  too  few  to  represent  faith¬ 
fully  the  great  mass  of  subjects  to  be 
studied.  Researchers  guard  against  this 
danger,  and  capable  readers  of  research 
are  pretty  sure  to  estimate  first  of  all 
the  adequacy  of  the  sample  upon  which 
the  conclusions  of  such  studies  are 
based. 

W'hat  then  shall  we  think  of  an  ar¬ 
ticle  that  deliberately  selects  nothing  but 
what  the  writer  considers  "enormities” 
to  prove  the  monstrous  degeneracy  of 
American  schools?  Yet  this  is  exactly 
the  technique  of  Clifton  Fadiman  in 
his  column,  “Party  of  One,”  in  Holiday 
for  August,  1958.  The  irony  of  his  fal¬ 
lacy  is  unconsciously  heightened  by  a 
picture  of  the  distinguished  critic  stand¬ 
ing  in  a  collegiate  cap  and  gown  and 
pointing  to  a  THINK  sign  strategically 
placed  above  some  impressive  shelves  of 
books.  When  a  so-called  “trained  mind” 


falls  into  such  a  short  circuit,  one  can 
only  hope  that  like  examples  are  not 
too  prevalent  among  the  “educated.” 

Now  if  the  author  will  take  the 
trouble  to  examine  any  one  or  all  of  the 
schools  whence  his  “catalogue  derai- 
sotwe”  is  drawn,  he  will  be  practically 
sure  to  find  a  strong,  respectable  core 
of  academic  subjects  dominating  the 
curriculum  of  each  and  every  school; 
he  will  find  the  great  majority  of  capa¬ 
ble  students  preoccupied  with  “funda¬ 
mental”  learning  in  such  fields  as  Eng¬ 
lish  (literature,  reading,  writing,  spell¬ 
ing,  and  theme  correction),  science, 
history  and  other  social  studies,  mathe¬ 
matics,  and  foreign  language.  Preoccu¬ 
pation  with  these  subjects  will  consume 
about  75%  of  the  pupils’  time.  In  fact, 
he  will  find  that  the  election  cards  of 
most  students  in  these  schools  will  con¬ 
tain  at  least  three  of  these  “required” 
courses  for  every  one  of  Mr.  Fadiman ’s 
list  of  horrors  ( co-education  al  home¬ 
making,  work  experience  courses,  physi- 
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cal  education,  art  in  everyday  life,  etc.)- 
If  he  discovers  some  exceptions —  and 
he  may — they  will  quite  likely  represent 
those  pupils  who  receive  what  Mr.  Fadi- 
man  calls  contemptuously  “the  wet- 
nursing  of  the  retarded”  or  those  for 
whom  the  Life  Adjustment  Program 
was  originally  designed,  the  few  for 
whom  the  academic  studies  proved,  aft¬ 
er  long  experimental  efforts,  to  be  prof¬ 
itless  or  tragically  frustrating. 

Critics  like  Mr.  Fadiman  might  very 
well  examine  a  couple  of  studies  re¬ 
ported  in  the  Phi  Delta  Kappan  for 
June,  1958,  entitled  “Do  Intellecually 
Superior  Students  Take  Soft  Courses?” 
These  studies  conducted  in  Indiana  and 
in  Wisconsin  show  that  superior  stu¬ 
dents  not  only  take  difficult  courses  like 
Latin,  algebra,  geometry,  advanced 
mathematics,  biology,  chemistry,  and 
physics;  but  that  they  take  more  of 
these  subjects  than  are  actually  required 
for  graduation.  “The  typical  student  in 
this  study  completed  an  additional  sem¬ 
ester  of  work  in  each  of  four  subjects 
above  the  minimum  requirements. 
Moreover,  while  eleven  students  took 
only  the  bare  minimum  of  sixteen  units, 
over  three  times  that  number — almost 
20  per  cent — successfully  completed  the 
equivalent  of  an  additional  year  of  work 
over  and  above  the  basic  requirements.” 

It  is  a  curious  phenomenon — this 
headlong  intrusion  into  professional 
education  by  educated  laymen,  with 
their  violent,  explosive  effusions  over 
matters  very  imperfectly  understood.  It 
seems  to  this  writer  that  the  only  cure 
for  such  absurdities  is  a  better  inculca¬ 
tion  of  the  basic  principles  of  scientific 
inquiry;  the  seeking  of  sure  evidence 
before  the  utterance  of  judgments,  the 
establishing  of  clear  perspectives  on  the 
relative  significance  of  the  evidence,  and 
the  maintaining  of  the  utmost  caution 
against  distortions  thereof  or  radical 


claims  therefor.  But  such  inculcation 
would  represent  an  immense  achieve¬ 
ment  in  the  history  of  civilization,  one 
that  we  have  only  begun  to  perceive 
dimly  outlined  on  the  far  horizon.  When 
the  great  masses  of  mankind  have 
achieved  this  much  of  intellectual  know¬ 
how — the  careful  control  of  their  own 
rationalizations — the  future  of  the 
species  will  seem  more  confidently  as¬ 
sured. 

In  the  meantime,  the  windmills  of 
folly  are  steadily  turning,  and  Don 
Quixote  has  mounted  his  horse. 
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INTERNATIONAL  CONFERENCE  ON  READING 
THE  UNIVERSITY  OF  GEORGIA 

Presented  by 

COLLEGE  of  EDUCATION  and  CENTER  FOR 
CONTINUING  EDUCATION 

THE  UNIVERSITY  OF  GEORGIA 

in  co-operation  with 

THE  BETTS  READING  CLINIC 

Conference  Iheine:  “Basic  Skills  in  Reading” 

Conference  Leaders:  Dr.  I  nimett  A.  Betts,  Director,  and  Miss  Carolyn 
iM.  W  elch,  Supervisor  of  Inservice  Teacher  Lducation,  The  Betts  Read¬ 
ing  Clinic,  llaverford,  Pennsylvania 

Place:  Ihe  completely  air  conditioned  Center  for  Continuing  Lducation, 

The  L'niversity  of  Georgia,  Athens,  Georgia.  Live,  eat,  and  study 
under  the  roof  of  America’s  foremost  educational  building. 

Lime:  July  6-10,  1959 

.  .  .  Demonstrations,  lectures,  discussions,  and  small  group  seminars 
focusing  attention  on  reading  needs  in  classroom  situations,  kinder¬ 
garten  through  high  school. 

.  .  .  Special  laboratory  for  participants  to  learn,  under  supervision,  how 
to  use  informal  reading  inventories  for  estimating  reading  levels  and 
specific  needs. 

.  .  .  Lmphasis  on  the  individual  learner’s  growth  in  permanent  and 
worthwhile  interests,  versatility  and  independence  in  phonics  and 
related  aspects  of  word  perception  and  recognition,  and  thinking 
and  related  aspects  of  comprehensions. 

.  .  .  Lor  further  information  contact  Mr.  L.  11.  Walker,  C'o-ordinator, 
Center  for  Continuing  Lducation,  The  University  of  Georgia, 
Athens,  Georgia. 

Boards  of  Lducation,  state  department  of  education,  and  parent-teacher  or¬ 
ganizations  send  participants  to  the  Conference  for  the  purpose  of  organizing 

new  programs  and  evaluating  existing  programs. 
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